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edge detection signal indicating the timing at which the edge 
has been detected ; and a clock division circuit configured to 
be reset at a timing based on the edge detection signal and 
to generate a divided clock signal by dividing the synchro 
nization clock signal . 
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SEMICONDUCTOR INTEGRATED CIRCUIT ( a so - called gate threshold voltage Vth ) prescribed in a 
transistor constituting the clock buffer circuit fluctuates due 

CROSS REFERENCE TO RELATED to an influence of the power supply noise and a delay time 
APPLICATIONS when the clock signal passes through the clock buffer circuit 

5 fluctuates . 
This application is a continuation application based on a In a system of such a device , fluctuation ( jitter ) of the 

PCT Patent Application No. PCT / JP2018 / 029922 , filed on clock signal due to the power supply noise generated in the 
Aug. 9 , 2018 , the entire content of which is hereby incor- semiconductor integrated circuit has a great influence on 
porated by reference . operations of the elements in the system board on which the 

10 semiconductor integrated circuit is mounted and serves as a 
BACKGROUND cause of deterioration in performance of the system of the 

device as a whole . Accordingly , in the system of the device , 
Technical Field it is preferable that generation of power supply noise serving 

as a cause of an increase in fluctuation ( jitter ) of a clock 
The invention relates to a semiconductor integrated cir- 15 signal in a semiconductor integrated circuit such as an ASIC 

cuit . be curbed or that the semiconductor integrated circuit oper 
ate at a timing at which a clock signal does not fluctuate 

Background Art ( jitter is not caused ) . 
Accordingly , for example , a technique of curbing genera 

There are devices in which a large - scale semiconductor 20 tion of jitter of a clock signal due to power supply noise by 
integrated circuit that realizes a predetermined function by adjusting a phase of the clock signal is disclosed in Japanese 
operating various circuit elements formed on a semiconduc- Unexamined Patent Application , First Publication No. 2011 
tor substrate is mounted such as an application - specific 004248 ( hereinafter referred to as Patent Literature 1 ) . In the 
integrated circuit ( ASIC ) . In such a device , various elements technique disclosed in Patent Literature 1 , a delay measure 
( such as digital circuits or analog circuits ) including a 25 ment circuit that measures a delay time of a clock signal , a 
semiconductor integrated circuit such as an ASIC are time measurement circuit that measures a fluctuation time of 
mounted on a system board constituting the device and the a source voltage , a delay adjustment circuit that delays a 
elements mounted on the system board share a power clock signal , a phase difference measurement circuit that 
supply . The elements constituting such a device include measures a phase difference between clock signals , and a 
elements that operate based on a clock signal of a predeter- 30 phase control circuit that controls a phase of a clock signal 
mined frequency . Accordingly , a clock supply circuit that are provided . In the technique disclosed in Patent Literature 
supplies a clock signal of a predetermined frequency oscil- 1 , the phase control circuit calculates a phase difference 
lated by a crystal oscillator , a crystal oscillation circuit , or between clock signals at which jitter is optimized based on 
the like to the elements is also mounted on the system board the period , the fluctuation time , and the delay time of the 
of the device . In such a device , the clock supply circuit 35 clock signal and adjusts a delay amount in the delay adjust 
mounted on the system board shares the power supply with ment circuit such that the phase difference between clock 
the other elements . signals measured by the phase difference measurement 

In a semiconductor integrated circuit such as an ASIC , circuit reaches the calculated phase difference . 
when an output signal output from a circuit element formed However , the technique disclosed in Patent Literature 1 is 
on a semiconductor substrate in accordance with an input 40 a technique of adjusting a phase difference between two 
signal transitions from one state ( level ) to another state clock signals but is not a technique of curbing generation of 
( level ) , a current such as a passing current or a charging fluctuation ( jitter ) of a clock signal serving as a reference of 
discharging current for a load flows between the power an operation . In the technique disclosed in Patent Literature 
supply and the ground . The current flowing between the 1 , since a plurality of measurement circuits that measure 
power supply and the ground in the semiconductor inte- 45 various states of clock signals are provided , the configura 
grated circuit flows to a greater extent as the number of tion thereof is complicated even when the technique is 
circuit elements simultaneously outputting an output signal applied to curb generation of fluctuation ( jitter ) of a clock 
increases . The current flowing between the power supply signal serving as a reference . In the technique disclosed in 
and the ground in the semiconductor integrated circuit Patent Literature 1 , since measurement of a clock signal or 
serves as power supply noise ( self - noise ) that is generated in 50 calculation and adjustment of a phase difference needs to be 
the semiconductor integrated circuit and affects the supply performed whenever a system of a device is returned from 
of power for the elements mounted on the system board . a reset state , there is concern about starting of the device 

Particularly , power supply noise which is generated when being delayed . 
circuit elements operating based on an input clock signal , 
that is , circuit elements operating in synchronization with a 55 SUMMARY 
clock signal , out of the circuit elements formed on the 
semiconductor substrate operate flows at a timing synchro- The invention was made based on recognition of the 
nized with the clock signal . Accordingly , the power supply aforementioned problem and an objective thereof is to 
noise synchronized with the clock signal in the semicon- provide a semiconductor integrated circuit that can curb 
ductor integrated circuit increases fluctuation ( jitter ) of a 60 fluctuation of a clock signal due to power supply noise 
clock signal which is supplied ( distributed ) to elements or which is generated in the semiconductor integrated circuit . 
circuit elements from the clock supply circuit sharing the A semiconductor integrated circuit according to first 
power supply , a clock buffer circuit formed in the semicon- aspect of the invention includes : a phase synchronization 
ductor substrate , or the like . This is because , for example , circuit configured to be synchronized with a reference clock 
when power supply noise is generated while the input clock 65 signal and to generate a synchronization clock signal by 
single is transitioning from a “ low ” level to a “ high ” level in multiplying the reference clock signal ; an edge detection 
the clock buffer circuit , a threshold voltage of a gate terminal circuit configured to detect an edge at which a signal 
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waveform of the reference clock signal changes at a timing from the phase comparator , and to set a time by which the 
based on the synchronization clock signal and to output an divided clock signal is delayed in the fine delay adjuster . 
edge detection signal indicating the timing at which the edge According to the aforementioned aspects , it is possible to 
has been detected ; and a clock division circuit configured to provide a semiconductor integrated circuit that can curb 
be reset at a timing based on the edge detection signal and 5 fluctuation of a clock signal due to power supply noise 
to generate a divided clock signal by dividing the synchro- which is generated in the semiconductor integrated circuit . 
nization clock signal . 

According to a second aspect of the invention , in the BRIEF DESCRIPTION OF THE DRAWINGS 
semiconductor integrated circuit according to the first 
aspect , the edge detection circuit may output the edge 10 FIG . 1 is a diagram illustrating a concept of phase 
detection signal corresponding to one period of the synchro- adjustment of a clock signal in a semiconductor integrated 
nization clock signal . circuit according to the invention . 

According to a third aspect of the invention , the semi- FIG . 2 is a block diagram schematically illustrating a 
conductor integrated circuit according to the second aspect configuration of a semiconductor integrated circuit accord 
may further include a delay adjuster configured to delay the 15 ing to a first embodiment of the invention . 
edge detection signal in the units of periods of the synchro- FIG . 3 is a timing chart illustrating a phase adjustment 
nization clock signal . operation in the semiconductor integrated circuit according 

According to a fourth aspect of the invention , the semi- to the first embodiment of the invention . 
conductor integrated circuit according to the third aspect FIG . 4 is a block diagram schematically illustrating a 
may further include : a delayer configured to simulate a 20 configuration of a semiconductor integrated circuit accord 
propagation delay in a path of the divided clock signal and ing to a second embodiment of the invention . 
to delay the divided clock signal by a time corresponding to FIG . 5 is a block diagram schematically illustrating an 
the propagation delay , and a phase comparator configured to example of a configuration of a delay adjuster which is 
compare a phase of the divided clock signal delayed by the provided in the semiconductor integrated circuit according 
delayer with a phase of the reference clock signal . 25 to the second embodiment of the invention . 

According to a fifth aspect of the invention , in the FIG . 6 is a timing chart illustrating a phase adjustment 
semiconductor integrated circuit according to the fourth operation in the semiconductor integrated circuit according 
aspect , the delay adjuster may delay the edge detection to the second embodiment of the invention . 
signal by a time corresponding to a period of the synchro- FIG . 7 is a block diagram schematically illustrating a 
nization clock signal which is set based on a phase com- 30 configuration of a semiconductor integrated circuit accord 
parison result from the phase comparator . ing to a third embodiment of the invention . 

According to a sixth aspect of the invention , the semi- FIG . 8 is a block diagram schematically illustrating an 
conductor integrated circuit according to the fifth aspect may example of a configuration of a phase comparator which is 
further include a fine delay adjuster configured to delay the provided in the semiconductor integrated circuit according 
divided clock signal by a time in one period of the synchro- 35 to the third embodiment of the invention and an example of 
nization clock signal , and the delayer may further delay the an operation of the phase comparator . 
divided clock signal delayed by the fine delay adjuster by the FIG . 9 is a block diagram schematically illustrating a 
time corresponding to the propagation delay . configuration of a semiconductor integrated circuit accord 

According to a seventh aspect of the invention , in the ing to a fourth embodiment of the invention . 
semiconductor integrated circuit according to the sixth 40 FIG . 10 is a block diagram schematically illustrating an 
aspect , the fine delay adjuster may delay the divided clock example of a configuration of a fine delay adjuster which is 
signal by a time which is set based on the phase comparison provided in the semiconductor integrated circuit according 
result from the phase comparator . to the fourth embodiment of the invention . 

According to an eighth aspect of the invention , the 
semiconductor integrated circuit according to any one of the 45 DETAILED DESCRIPTION OF THE 
first to seventh aspects may further include a controller PREFERRED EMBODIMENT 
configured to cause the edge detection circuit to start detec 
tion of the edge . Hereinafter , embodiments of the invention will be 

According to a ninth aspect of the invention , the semi- described with reference to the accompanying drawings . A 
conductor integrated circuit according to any one of the third 50 semiconductor integrated circuit according to the invention 
to seventh aspects may further include a controller config- is based on a basic concept that fluctuation ( jitter ) which is 
ured to cause the edge detection circuit to start detection of generated in signal waveforms of clock signals is reduced by 
the edge and to set a time by which the edge detection signal displacing a timing at which a level of an output signal 
is delayed in the delay adjuster . which is output from the semiconductor integrated circuit 

According to a tenth aspect of the invention , the semi- 55 changes ( transitions ) with respect to a timing at which a 
conductor integrated circuit according to any one of the signal waveform of a clock signal which is input to the 
fourth to seventh aspects may further include a controller semiconductor integrated circuit changes ( transitions ) . That 
configured to cause the edge detection circuit to start detec- is , the semiconductor integrated circuit according to the 
tion of the edge and to set a time by which the edge detection invention is based on a basic idea that a timing at which 
signal is delayed in the delay adjuster based on the phase 60 power supply noise ( self - noise ) serving as a cause of fluc 
comparison result from the phase comparator . tuation in supply of power in a system board of a device 

According to an eleventh aspect of the invention , the ( system ) in which the semiconductor integrated circuit is 
semiconductor integrated circuit according to the sixth or mounted is generated is delayed with respect to a timing at 
seventh aspect may further include a controller configured to which a level of a clock signal which is input to the 
cause the edge detection circuit to start detection of the edge , 65 semiconductor integrated circuit changes ( transitions ) . 
to set a time by which the edge detection signal is delayed Accordingly , in the semiconductor integrated circuit accord 
in the delay adjuster based on the phase comparison result ing to the invention , adjustment of displacing a phase of a 
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clock signal which is generated based on an input clock tion is not applied is mounted , the reference clock signal 
signal and which is used in the semiconductor integrated fluctuates greatly due to the power supply noise generated at 
circuit from a phase of the clock signal input to the semi- time t01 or time t03 and serves as a reference of the internal 
conductor integrated circuit is performed . That is , in the clock signal as illustrated in a transition period of time J of 
semiconductor integrated circuit according to the invention , 5 the reference clock signal in ( a ) of FIG . 1. That is , in a device 
adjustment of delaying an operation timing of a circuit ( system ) in which the semiconductor integrated circuit to 
element operating in synchronization with a clock signal which the idea of phase adjustment in the semiconductor 
with respect to a timing at which the level of the clock signal integrated circuit according to the invention is not applied is 
input to the semiconductor integrated circuit changes ( tran- mounted , jitter is generated at the rising edge of the refer 
sitions ) is performed . 10 ence clock signal serving as a reference of the internal clock 

First , a basic idea of phase adjustment of a clock signal in signal . 
the semiconductor integrated circuit according to the inven- Power supply noise which is generated in the semicon 
tion will be described below . FIG . 1 is a diagram illustrating ductor integrated circuit to which the idea of phase adjust 
a concept of phase adjustment of a clock signal in the ment in the semiconductor integrated circuit according to the 
semiconductor integrated circuit according to the invention . 15 invention is applied will be described below with reference 
In FIG . 1 , timings of a clock signal which is input as a to ( b ) of FIG . 1. At the timings illustrated in ( b ) of FIG . 1 , 
reference clock signal to the semiconductor integrated cir- similarly to the timings illustrated in ( a ) of FIG . 1 , the 
cuit ( hereinafter referred to as a “ reference clock signal ” ) in semiconductor integrated circuit generates an internal clock 
a device ( system ) in which the semiconductor integrated signal by multiplying the reference clock signal with respect 
circuit according to the invention is mounted , parallel output 20 to the timing of the rising edge ( time t01 or time t03 ) at 
signals of a plurality of bits which are output from the which the level of the reference clock signal changes ( tran 
semiconductor integrated circuit , and a clock signal which is sitions ) . However , in the semiconductor integrated circuit to 
generated from the reference clock signal in the semicon- which the idea of phase adjustment in the semiconductor 
ductor integrated circuit and used in the semiconductor integrated circuit according to the invention is applied , as 
integrated circuit ( hereinafter referred to as an “ internal 25 illustrated in ( b ) of FIG . 1 , the timing of the rising edge of 
clock signal ” ) are illustrated . In FIG . 1 , a timing of power the internal clock signal which is generated is delayed with 
supply noise ( self - noise ) in the semiconductor integrated respect to the timing of the rising edge of the reference clock 
circuit which is generated with change ( transition ) of a level signal by setting the timing of the rising edge of the internal 
of an output signal is illustrated . In ( a ) of FIG . 1 , a timing clock signal to time til or time t13 . In other words , in the 
of a transient current which is generated as power supply 30 semiconductor integrated circuit to which the idea of phase 
noise when the idea of phase adjustment in the semicon- adjustment in the semiconductor integrated circuit according 
ductor integrated circuit according to the invention is not to the invention is applied , the phase of the internal clock 
applied is illustrated . In ( b ) of FIG . 1 , a timing of a transient signal which is generated is displaced from the phase of the 
current which is generated as power supply noise when the reference clock signal . Accordingly , in the semiconductor 
idea of phase adjustment in the semiconductor integrated 35 integrated circuit to which the idea of phase adjustment in 
circuit according to the invention is applied is illustrated . the semiconductor integrated circuit according to the inven 

First , power supply noise which is generated in the tion is applied , as illustrated in ( b ) of FIG . 1 , the output 
semiconductor integrated circuit when the idea of phase signal changes , for example , at the timings such as time t11 , 
adjustment in the semiconductor integrated circuit according time t12 , and time t13 in synchronization with the rising 
to the invention is not applied will be described below with 40 edges of the internal clock signal . 
reference to ( a ) of FIG . 1. In the timings illustrated in ( a ) of In the semiconductor integrated circuit to which the idea 
FIG . 1 , the semiconductor integrated circuit generates an of phase adjustment in the semiconductor integrated circuit 
internal clock signal by multiplying a reference clock signal according to the invention is applied , as illustrated in ( b ) of 
at a timing of a rising edge ( time t01 or time t03 ) at which FIG . 1 , a large transient current also flows at the timings ( for 
the level of the reference clock signal changes ( transitions ) . 45 example , time t11 , time t12 , and time t13 ) synchronized with 
Accordingly , in a semiconductor integrated circuit to which the rising edges of the internal clock signal . That is , in the 
the idea of phase adjustment in the semiconductor integrated semiconductor integrated circuit to which the idea of phase 
circuit according to the invention is not applied , as illus- adjustment in the semiconductor integrated circuit according 
trated in ( a ) of FIG . 1 , an output signal changes , for example , to the invention is applied , similarly to a semiconductor 
at time t01 , time t02 , time t03 , or the like in synchronization 50 integrated circuit to which the idea of phase adjustment in 
with the rising edges of the internal clock signal . the semiconductor integrated circuit according to the inven 
Accordingly , in a semiconductor integrated circuit to tion is not applied , a lot of power supply noise is generated 

which the idea of phase adjustment in the semiconductor at the timings ( for example , time t11 , time t12 , and time t13 ) 
integrated circuit according to the invention is not applied , synchronized with the rising edges of the internal clock 
as illustrated in ( a ) of FIG . 1 , a large transient current flows 55 signal . 
at timings synchronized with the rising edges of the internal In the semiconductor integrated circuit to which the idea 
clock signal ( for example , at time t01 , time t02 , and time of phase adjustment in the semiconductor integrated circuit 
t03 ) . Accordingly , in the semiconductor integrated circuit to according to the invention is applied , the timings of the 
which the idea of phase adjustment in the semiconductor rising edges of the internal clock signal which is generated 
integrated circuit according to the invention is not applied , 60 are delayed from the timings of the rising edges of the 
a large amount of power supply noise is generated at the reference clock signal as described above . Accordingly , in 
timings synchronized with the rising edges of the internal the semiconductor integrated circuit to which the idea of 
clock signal ( for example , at time t01 , time t02 , and time phase adjustment in the semiconductor integrated circuit 
t03 ) illustrated in ( a ) of FIG . 1 . according to the invention is applied , a lot of power supply 

Then , in a device ( system ) in which the semiconductor 65 noise is generated at the timings synchronized with the 
integrated circuit to which the idea of phase adjustment in rising edges of the internal clock signal , but the timing at 
the semiconductor integrated circuit according to the inven- which power supply noise is generated is displaced from the 
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timings of the rising edges of the reference clock signal conductor integrated circuit 1 is mounted on a system board 
which is used as a reference of the internal clock signal by constituting a system of the device and performs an opera 
setting the timing at which the power supply noise is tion for realizing a predetermined function in the system of 
generated to time t11 or time t13 . That is , in the semicon- the device based on a clock signal of a predetermined 
ductor integrated circuit to which the idea of phase adjust- 5 frequency which is output from a clock supply circuit 
ment in the semiconductor integrated circuit according to the mounted on the same system board . For example , a clock 
invention is applied , unlike a semiconductor integrated oscillation circuit such as a crystal oscillator or a crystal 
circuit to which the idea of phase adjustment in the semi oscillation circuit may be conceived as the clock supply conductor integrated circuit according to the invention is not circuit which is mounted on the system board . In the applied , power supply noise is generated in a period of time 10 following description , it is assumed that the clock supply in which the level of the reference clock signal is stabilized circuit mounted on the system board of the device is a crystal at a certain level instead of a rising period of time in which oscillator and the semiconductor integrated circuit 1 oper the level of the reference clock signal changes ( transitions ) . 
Accordingly , in the semiconductor integrated circuit to ates based on a clock signal oscillated from the crystal 
which the idea of phase adjustment in the semiconductor 15 oscillator ( hereinafter referred to as an “ originally oscillated 
integrated circuit according to the invention is applied , the clock signal Xtal ” ) . 
generated power supply noise affects the reference clock The comparator 10 is a clock buffer circuit that shapes a 
signal less . waveform of the originally oscillated clock signal Xtal 

Accordingly , in a device ( system ) in which the semicon- which is oscillated and output from the clock supply circuit 
ductor integrated circuit to which the idea of phase adjust- 20 ( the crystal oscillator ) and supplies the shaped originally 
ment in the semiconductor integrated circuit according to the oscillated clock signal Xtal to elements provided in the 
invention is applied is mounted , power supply noise is not semiconductor integrated circuit 1. For example , the com 
generated at time t01 or time t03 , which is a reference of the parator 10 shapes the waveform of the sinusoidal originally 
internal clock signal , and the reference clock signal does not oscillated clock signal Xtal to a rectangular waveform . The 
fluctuate greatly due to the power supply noise as illustrated 25 comparator 10 supplies the shaped originally oscillated 
in a transition period of time N of the reference clock signal clock signal Xtal ( hereinafter referred to as a “ reference 
in ( b ) of FIG . 1. That is , in the device ( system ) in which the clock signal RCK ” ) to the system PLL 30 , the edge detection 
semiconductor integrated circuit to which the idea of phase circuit 310 , the PLL 40 , and the PLL 50 . 
adjustment in the semiconductor integrated circuit according The controller 20 is a controller that controls performing 
to the invention is applied is mounted , jitter is not generated 30 of phase adjustment of a clock signal which is used for 
in the rising edges of the reference clock signal which is a 
reference of the internal clock signal . operation of elements provided in the semiconductor inte 

grated circuit 1. The controller 20 outputs a phase adjust In this way , in the semiconductor integrated circuit to ment enable signal EN to the edge detection circuit 310 at which the idea of phase adjustment in the semiconductor 
integrated circuit according to the invention is applied , the time of performing phase adjustment of a clock signal . 

The controller 20 is also a controller that controls all the power supply noise ( self - noise ) serving as a cause of fluc 
tuation ( jitter ) in the rising edges of the reference clock functions provided in the semiconductor integrated circuit 1 
signal is removed by delaying the timings of the rising edges in order to realize the predetermined function in the system 
of the internal clock signal which is generated based on the of the device . The controller 20 is a process such as a central 
reference clock signal with respect to the timings of the 40 processing unit ( CPU ) . The controller 20 controls all the 
rising edges of the reference clock signal . functions provided in the semiconductor integrated circuit 1 

based on a program or data for controlling elements pro 
First Embodiment vided in the semiconductor integrated circuit 1. The con 

troller 20 may control other elements which are provided in 
A semiconductor integrated circuit according to a first 45 the system of the device and mounted on the same system 

embodiment of the invention will be described below . FIG . board . The program or data which is used for the controller 
2 is a block diagram schematically illustrating a configura- 20 to control the functions provided in the semiconductor 
tion of the semiconductor integrated circuit according to the integrated circuit 1 or the elements provided in the system of 
first embodiment of the invention . The semiconductor inte- the device may be stored , for example , in a storage device 
grated circuit 1 illustrated in FIG . 2 includes a comparator 50 such as a memory which is not illustrated . In this case , the 
10 , a controller 20 , a system phase - locked loop ( PLL ) 30 , a controller 20 controls all functions provided in the semicon 
clock division circuit 31 , an edge detection circuit 310 , a ductor integrated circuit 1 or the elements provided in the 
large - scale circuit block 32 , and an output buffer 33. The system of the device by reading the program or data stored 
semiconductor integrated circuit 1 further includes a PLL in the memory and executing the read program or data . The 
40 , a large - scale circuit block 41 , a PLL 50 , and an analog 55 controller 20 is not limited to the configuration in which the 
circuit 51. The PLL 40 , the large - scale circuit block 41 , the controller is provided in the semiconductor integrated circuit 
PLL 50 , and the analog circuit 51 illustrated in FIG . 2 use 1 , and may be provided outside of the semiconductor 
a reference clock signal as a common source , and are integrated circuit 1 , that is , may be mounted on the same 
illustrated as an example of circuits which are affected by system board . 
jitter performance of the reference clock signal which dete- 60 The system PLL 30 is a phase synchronization circuit that 
riorates due to fluctuation of power supply noise . generates a synchronization clock signal PLLOUT synchro 

The semiconductor integrated circuit 1 is a large - scale nized with the reference clock signal RCK which is output 
semiconductor integrated circuit which is realized , for from the comparator 10. The system PLL 30 generates a 
example , by an application - specific integrated circuit synchronization clock signal PLLOUT by multiplying the 
( ASIC ) . The semiconductor integrated circuit 1 realizes a 65 reference clock signal RCK by an integer , that is , a syn 
predetermined function in a device ( system ) in which the chronization clock signal PLLOUT of a frequency higher 
semiconductor integrated circuit 1 is mounted . The semi- than the frequency of the reference clock signal RCK . Then , 
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the system PLL 30 outputs the generated synchronization parallel output signals OUT of a plurality of bits to the 
clock signal PLLOUT to the clock division circuit 31 and the outside of the semiconductor integrated circuit 1. Accord 
edge detection circuit 310 . ingly , in the semiconductor integrated circuit 1 , there is 

The edge detection circuit 310 detects a rising edge of the concern about change ( transition ) in level of the output 
reference clock signal RCK output from the comparator 10 5 signal OUT output from the output buffer 33 serving as a 
under the control of the controller 20. The edge detection cause of power supply noise ( self - noise ) which is generated 
circuit 310 outputs a signal indicating a timing at which the in the semiconductor integrated circuit 1. However , in the 
rising edge of the reference clock signal RCK has been semiconductor integrated circuit 1 , phase adjustment of 
detected to the clock division circuit 31. More specifically , displacing the phase of the internal clock signal ICK which 
when the phase adjustment enable signal EN is output from 10 is generated by the clock division circuit 31 from the phase 
the controller 20 , the edge detection circuit 310 detects a first of the reference clock signal RCK is performed as described 
rising edge in the reference clock signal RCK at a timing of above . Accordingly , in the semiconductor integrated circuit 
a rising edge of the synchronization clock signal PLLOUT . 1 , power supply noise ( self - noise ) based on change ( transi 
The edge detection circuit 310 outputs the signal indicating tion ) in level of the output signal OUT does not serve as a 
the timing at which the rising edge of the reference clock 15 cause for generation of jitter at the rising edge of the 
signal RCK has been detected as a synchronization reset originally oscillated clock signal Xtal oscillated from the 
signal SR for resetting the clock division circuit 31 in clock supply circuit ( crystal oscillator ) or the reference clock 
synchronization with the rising edge of the reference clock signal RCK output from the comparator 10. Details of the 
signal RCK to the clock division circuit 31 . operation of adjusting the phase of the internal clock signal 
The clock division circuit 31 is a clock division circuit 20 ICK in the semiconductor integrated circuit 1 will be 

that divides the synchronization clock signal PLLOUT out- described later . 
put from the system PLL 30 and generates an internal clock The PLL 40 is a phase synchronization circuit that gen 
signal ICK for operation of the circuit elements in the erates a PLL clock signal which is synchronized with the 
corresponding large - scale circuit block 32. The clock divi- reference clock signal RCK output from the comparator 10 
sion circuit 31 generates the internal clock signal ICK by 25 like the system PLL 30. The PLL 40 outputs the generated 
dividing the synchronization clock signal PLLOUT by a PLL clock signal to the large - scale circuit block 41. That is , 
predetermined division ratio . The clock division circuit 31 the PLL 40 is a phase synchronization circuit corresponding 
outputs the generated internal clock signal ICK to the circuit to a clock path other than that of the system PLL 30 . 
elements in the large - scale circuit block 32 . The large - scale circuit block 41 is a digital circuit element 

The operation of dividing the synchronization clock sig- 30 group for realizing the predetermined function in the semi 
nal PLLOUT in the clock division circuit 31 is reset by the conductor integrated circuit 1 at a timing of a clock signal 
synchronization reset signal SR which is output from the based on the PLL clock signal output from the PLL 40. The 
edge detection circuit 310. In other words , the clock division circuit elements provided in the large - scale circuit block 41 
circuit 31 starts generation of the internal clock signal ICK realize the predetermined function at a timing synchronized 
at a timing at which the synchronization reset signal SR is 35 with the PLL clock signal output from the PLL 40 . 
released . Accordingly , the internal clock signal ICK which is For the purpose of easy description , a path ( a signal line ) 
generated by the clock division circuit 31 is a clock signal for outputting the result of realization of the predetermined 
which is synchronized with the timing of the first rising edge function from the large - scale circuit block 41 is not illus 
of the reference clock signal RCK detected by the edge trated in FIG . 2. However , it is conceivable that the semi 
detection circuit 310 after the controller 20 has output the 40 conductor integrated circuit 1 has a configuration in which 
phase adjustment enable signal EN to the edge detection the large - scale circuit block 41 outputs the result of realiza 
circuit 310 . tion of the predetermined function as an output signal to the 

The large - scale circuit block 32 is a digital circuit element outside of the semiconductor integrated circuit 1 similarly to 
group for realizing the predetermined function in the semi- the large - scale circuit block 32. In this case , the large - scale 
conductor integrated circuit 1 at a timing based on the clock 45 circuit block 41 outputs a signal indicating the result of 
of the internal clock signal ICK output from the clock realization of the predetermined function to a corresponding 
division circuit 31. The circuit elements provided in the output buffer which is not illustrated . Accordingly , the 
large - scale circuit block 32 realize the predetermined func- output signal indicating the result of realization of the 
tion at a timing synchronized with the internal clock signal predetermined function in the large - scale circuit block 41 is 
ICK . The large - scale circuit block 32 outputs a signal 50 output from the output buffer which is not illustrated . Then , 
indicating a result of realization of the predetermined func- change ( transition ) in level of the output signal which is 
tion to the output buffer 33 at a timing synchronized with the output from the output buffer ( not illustrated ) corresponding 
internal clock signal ICK . In FIG . 2 , the configuration in to the large - scale circuit block 41 to the outside of the 
which the large - scale circuit block 32 outputs parallel sig- semiconductor integrated circuit 1 also serves as a cause of 
nals of a plurality of bits indicating the result of realization 55 power supply noise ( self - noise ) which is generated in the 
of the predetermined function to the output buffer 33 is semiconductor integrated circuit 1. In this case , the semi 
illustrated . conductor integrated circuit 1 may include an element that 

The output buffer 33 is a buffer circuit that outputs the adjusts the phase of the clock signal which is used for 
signal indicating the result of realization of the predeter- operation of the circuit elements provided in the large - scale 
mined function in the large - scale circuit block 32 as an 60 circuit block 41 , that is , the clock signal based on the PLL 
output signal OUT in the semiconductor integrated circuit 1 clock signal output from the PLL 40 , similarly to the internal 
to the outside of the semiconductor integrated circuit 1. As clock signal ICK based on the synchronization clock signal 
described above , the large - scale circuit block 32 outputs the PLLOUT output from the system PLL 30. That is , the 
parallel signals of a plurality of bits indicating the result of semiconductor integrated circuit 1 may include an element 
realization of the predetermined function to the output buffer 65 that performs the same operation as the edge detection 
33 at a timing synchronized with the internal clock signal circuit 310 or the clock division circuit 31 to generate the 
ICK . Accordingly , the output buffer 33 also outputs the clock signal based on the PLL clock signal output from the 
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PLL 40. Accordingly , in the semiconductor integrated circuit ments in the large - scale circuit block 32 provided in the 
1 , power supply noise ( self - noise ) due to change ( transition ) semiconductor integrated circuit 1 will be described below . 
in level of the output signal which is output at the timing of FIG . 3 is a timing chart illustrating the phase adjustment 
the clock signal based on the PLL clock signal output from operation in the semiconductor integrated circuit 1 accord 
the PLL 40 does not serve as a cause of generation of jitter 5 ing to the first embodiment of the invention . In FIG . 3 , 
at a rising edge of the originally oscillated clock signal Xtal timings of signals which are output from elements in the 
oscillated from the clock supply circuit ( crystal oscillator ) or clock path of the internal clock signal ICK in the semicon 
the reference clock signal RCK output from the comparator ductor integrated circuit 1 are illustrated . More specifically , 
10 . the timings of the originally oscillated clock signal Xtal , the 
The PLL 50 is a phase synchronization circuit that gen- 10 synchronization clock signal PLLOUT , the phase adjust 

erates a PLL clock signal which is synchronized with the ment enable signal EN , the synchronization reset signal SR , 
reference clock signal RCK output from the comparator 10 and the internal clock signal ICK are illustrated . The timing 
similarly to the system PLL 30. Here , the PLL 50 outputs the of the originally oscillated clock signal Xtal illustrated in 
generated PLL clock signal to the analog circuit 51. That is , FIG . 3 is also the timing of the reference clock signal RCK 
the PLL 50 is a phase synchronization circuit corresponding 15 at which the edge detection circuit 310 detects a rising edge . 
to a clock path other than that of the system PLL 30 or the In the following description , it is assumed that the edge 
PLL 40 . detection circuit 310 detects a rising edge of the originally 

The analog circuit 51 is an analog circuit element group oscillated clock signal Xtal . In FIG . 3 , a timing of a transient 
that realizes a predetermined function in the semiconductor current is illustrated as a timing of power supply noise 
integrated circuit 1 at a timing of a clock signal based on the 20 ( self - noise ) which is generated at a timing based on the 
PLL clock signal output from the PLL 50. The circuit internal clock signal ICK in the semiconductor integrated 
elements provided in the analog circuit 51 realize the circuit 1 . 
predetermined function at a timing synchronized with the In the semiconductor integrated circuit 1 , the phase 
PLL clock signal output from the PLL 50 . adjustment operation is started when the system board of the 

For the purpose of easy description , a path ( a signal line ) 25 device is powered on and the controller 20 is started . At this 
for outputting the result of realization of the predetermined time , the controller 20 first sets the phase adjustment enable 
function in the analog circuit 51 is not illustrated in FIG . 2 signal EN to a “ high ” level . Accordingly , the edge detection 
similarly to the clock path of the large - scale circuit block 41 . circuit 310 detects a rising edge of an originally oscillated 
However , similarly to the large - scale circuit block 32 or the clock signal Xtal based on the “ high ” level of the phase 
large - scale circuit block 41 , it is conceivable that the semi- 30 adjustment enable signal EN . In FIG . 3 , the operation when 
conductor integrated circuit 1 has a configuration in which the edge detection circuit 310 detects the rising edge of the 
the result of realization of the predetermined function in the originally oscillated clock signal Xtal at time t01 is illus 
analog circuit 51 is output as an output signal to the outside trated . 
of the semiconductor integrated circuit 1. In this case , the When the rising edge of the originally oscillated clock 
analog circuit 51 outputs a signal indicating the result of 35 signal Xtal is detected at time t01 , the edge detection circuit 
realization of the predetermined function to a corresponding 310 outputs a synchronization reset signal SR corresponding 
output buffer which is not illustrated . Accordingly , the to one period of a synchronization clock signal PLLOUT to 
output signal indicating the result of realization of the the clock division circuit 31. That is , the edge detection 
predetermined function in the analog circuit 51 is output circuit 310 sets the synchronization reset signal SR to a 
from the output buffer which is not illustrated . Then , change 40 “ high ” level at time t01 and then sets the synchronization 
( transition ) in level of the output signal which is output from reset signal SR to a “ low ” level at time t11 . Accordingly , the 
the output buffer ( not illustrated ) corresponding to the division operation of the clock division circuit 31 is reset 
analog circuit 51 to the outside of the semiconductor inte- based on the “ high ” level of the synchronization reset signal 
grated circuit 1 also serves as a cause of power supply noise SR output from the edge detection circuit 310 , and the clock 
( self - noise ) which is generated in the semiconductor inte- 45 division circuit 31 starts outputting an internal clock signal 
grated circuit 1. In this case , the semiconductor integrated ICK into which the synchronization clock signal PLLOUT 
circuit 1 may include an element that adjusts the phase of the is divided at time t11 at which the synchronization reset 
clock signal which is used for operation of the circuit signal SR is switched to the “ low ” level , that is , reset is 
elements provided in the analog circuit 51 , that is , the clock released . Accordingly , the internal clock signal ICK output 
signal based on the PLL clock signal output from the PLL 50 from the clock division circuit 31 is a clock signal of which 
50 , similarly to the internal clock signal ICK based on the the phase corresponding to one period of the synchroniza 
synchronization clock signal PLLOUT output from the tion clock signal PLLOUT is displaced from the timing of 
system PLL 30. That is , the semiconductor integrated circuit the rising edge of the originally oscillated clock signal Xtal 
1 may include an element that performs the same operation detected by the edge detection circuit 310. The internal clock 
as the edge detection circuit 310 or the clock division circuit 55 signal ICK illustrated in FIG . 3 is an example in which the 
31 to generate the clock signal based on the PLL clock signal synchronization clock signal PLLOUT is divided into five in 
output from the PLL 50. Accordingly , in the semiconductor frequency . That is , the frequency of the internal clock signal 
integrated circuit 1 , power supply noise ( self - noise ) due to ICK illustrated in FIG . 3 is 1/5 times the frequency of the 
change ( transition ) in level of the output signal which is synchronization clock signal PLLOUT . 
output at the timing of the clock signal based on the PLL 60 In the semiconductor integrated circuit 1 , a signal which 
clock signal output from the PLL 50 does not serve as a is output to the outside by the output buffer 33 by causing the 
cause of generation of jitter at a rising edge of the originally large - scale circuit block 32 to operate to realize the prede 
oscillated clock signal Xtal oscillated from the clock supply termined function is a signal of which the phase correspond 
circuit ( crystal oscillator ) or the reference clock signal RCK ing to one period of the synchronization clock signal PLL 
output from the comparator 10 . 65 OUT is displaced from the timing of the rising edge of the 
The operation of adjusting the phase of the internal clock originally oscillated clock signal Xtal and of which the level 

signal ICK which is used for operation of the circuit ele- changes ( transitions ) , for example , at time t11 , time t12 , and 
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time t13 . Accordingly , in the system board of the device , a at a timing based on the edge detection signal ED and to 
large transient current flows , for example , at time t11 , time generate a divided clock signal ( the internal clock signal 
t12 , and time t13 as illustrated in FIG . 3 with change ICK ) by dividing the synchronization clock signal PLLOUT . 
( transition ) in level of the output signal OUT which is output According to the first embodiment , the semiconductor 
in synchronization with the rising edges of the internal clock 5 integrated circuit 1 is configured such that the edge detection 
signal ICK output in the semiconductor integrated circuit 1 . circuit 310 outputs the edge detection signal ED correspond 
That is , in the system board of the device , power supply ing to one period of the synchronization clock signal PLL 
noise synchronized with the output signal OUT output in the OUT . 
semiconductor integrated circuit 1 is generated at a timing at According to the first embodiment , the semiconductor 
which the phase is displaced by one period of the synchro- 10 integrated circuit 1 is configured to further include a con 
nization clock signal PLLOUT from a timing of a rising troller ( the controller 20 ) configured to cause the edge 
edge of the originally oscillated clock signal Xtal . detection circuit 310 to start detection of the rising edge . 

In other words , in the system board of the device , power As described above , in the semiconductor integrated 
supply noise generated in the semiconductor integrated circuit 1 according to the first embodiment , the edge detec 
circuit 1 is generated in a period of time in which the level 15 tion circuit 310 displaces the timing of the rising edge of the 
of the originally oscillated clock signal Xtal or the reference internal clock signal ICK generated by the clock division 
clock signal RCK is stabilized at a certain level instead of circuit 31 from the timing of the rising edge of the reference 
the timing of time t01 or time t03 while the level of the clock signal RCK ( the originally oscillated clock signal 
originally oscillated clock signal Xtal or the reference clock Xtal ) by detecting the rising edge of the reference clock 
signal is changing ( transitioning ) . Accordingly , in the system 20 signal RCK and resetting the clock division circuit 31 . 
board of the device , power supply noise generated in the Accordingly , in the semiconductor integrated circuit 1 
semiconductor integrated circuit 1 affects the originally according to the first embodiment , even when power supply 
oscillated clock signal Xtal or the reference clock signal noise ( self - noise ) is generated in the system board of the 
RCK less and does not serve as a cause of generation of jitter device ( system ) in which the semiconductor integrated cir 
at the rising edge of the originally oscillated clock signal 25 cuit 1 according to the first embodiment is mounted due to 
Xtal or the reference clock signal RCK . change ( transition ) in level of the output signal OUT which 

In this way , in the semiconductor integrated circuit 1 , the is output to the outside , the timing at which the power supply 
edge detection circuit 310 detects a rising edge of the noise ( self - noise ) is generated is displaced form the timing 
reference clock signal RCK and resets the clock division of the rising edge of the reference clock signal RCK ( the 
circuit 31. Accordingly , in the semiconductor integrated 30 originally oscillated clock signal Xtal ) . As a result , in the 
circuit 1 , the timing of the rising edge of the internal clock semiconductor integrated circuit 1 according to the first 
signal ICK which is generated based on the reference clock embodiment , the generated power supply noise ( self - noise ) 
signal RCK ( the originally oscillated clock signal Xtal ) is does not serve as a cause of fluctuation ( generation of jitter ) 
displaced from the timing of the rising edge of the reference of the rising edge of the reference clock signal RCK ( the 
clock signal RCK ( the originally oscillated clock signal 35 originally oscillated clock signal Xtal ) . That is , in the 
Xtal ) . Accordingly , in the semiconductor integrated circuit semiconductor integrated circuit 1 according to the first 
1 , a timing of power supply noise ( self - noise ) which is embodiment , generation of power supply noise ( self - noise ) 
generated in the system board of the device due to change at a timing at which fluctuation ( jitter ) of the rising edge of 
( transition ) in level of an output signal OUT which is output the reference clock signal RCK ( the originally oscillated 
to the outside is displaced from the timing of the rising edge 40 clock signal Xtal ) is generated is prevented . 
of the reference clock signal RCK ( the originally oscillated Accordingly , in the device ( system ) in which the semi 
clock signal Xtal ) . Accordingly , in the semiconductor inte- conductor integrated circuit 1 according to the first embodi 
grated circuit 1 , even when power supply noise ( self - noise ) ment is mounted , it is possible to curb deterioration in 
is generated , the power supply noise does not serve as a performance of the system as a whole due to power supply 
cause of fluctuation of the rising edge ( generation of jitter ) 45 noise ( self - noise ) which is generated in the semiconductor 
of the reference clock signal RCK ( the originally oscillated integrated circuit 1 according to the first embodiment . 
clock signal Xtal ) . In other words , in the semiconductor In the semiconductor integrated circuit 1 according to the 
integrated circuit 1 , power supply noise ( self - noise ) serving first embodiment , the configuration in which the phase of the 
as a cause of generation of fluctuation ( jitter ) of the rising internal clock signal ICK which is generated by the clock 
edge of the reference clock signal RCK ( the originally 50 division circuit 31 is displaced by one period of the syn 
oscillated clock signal Xtal ) is removed . chronization clock signal PLLOUT from the timing of the 

According to the first embodiment , a semiconductor inte- rising edge of the reference clock signal RCK ( the originally 
grated circuit ( the semiconductor integrated circuit 1 ) is oscillated clock signal Xtal ) using the synchronization reset 
provided , including : a phase synchronization circuit ( the signal SR which is output from the edge detection circuit 
system PLL 30 ) that generates a synchronization clock 55 310 has been described above . However , an amount by 
signal ( the synchronization clock signal PLLOUT ) which is which the timing of the rising edge of the internal clock 
synchronized with a reference clock signal ( which may be signal ICK generated by the clock division circuit 31 in the 
the reference clock signal RCK or the originally oscillated semiconductor integrated circuit 1 according to the first 
clock signal Xtal ) by multiplying the reference clock signal embodiment is delayed from the timing of the rising edge of 
RCK ; an edge detection circuit ( the edge detection circuit 60 the reference clock signal RCK ( the originally oscillated 
310 ) configured to detect an edge ( a rising edge in the first clock signal Xtal ) , that is , a phase adjustment amount of the 
embodiment ) at which a signal waveform of the reference internal clock signal ICK , is not limited to one period of the 
clock signal RCK changes at a timing of the synchronization synchronization clock signal PLLOUT . For example , in the 
clock signal PLLOUT and to output an edge detection signal semiconductor integrated circuit 1 according to the first 
( the edge detection signal ED ) indicating the timing at which 65 embodiment , it is considered that there is a propagation 
the rising edge has been detected ; and a clock division delay in a clock path of the internal clock signal ICK . More 
circuit ( the clock division circuit 31 ) configured to be reset specifically , in the semiconductor integrated circuit 1 
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according to the first embodiment , it is considered that there oscillator and the semiconductor integrated circuit 2 oper 
is a propagation delay due to arrangement of the circuit ates based on an originally oscillated clock signal Xtal 
elements of the large - scale circuit block 32 when a signal which is oscillated from the crystal oscillator . 
line of the internal clock signal ICK output from the clock In the semiconductor integrated circuit 2 , the system PLL 
division circuit 31 is wired in the circuit elements . Accord- 5 30 outputs a generated synchronization clock signal PLL 
ingly , in the semiconductor integrated circuit 1 according to OUT to the delay adjuster 320 in addition to the clock 
the first embodiment , a configuration in which the phase of division circuit 31 and the edge detection circuit 310 . the internal clock signal ICK is adjusted at a timing based on In the semiconductor integrated circuit 2 , the edge detec the propagation delay of the internal clock signal ICK may tion circuit 310 outputs a signal indicating the timing at be employed . which the rising edge of the reference clock signal RCK has 

been detected as an edge detection signal ED to the delay Second Embodiment adjuster 320. The edge detection signal ED which is output 
A semiconductor integrated circuit according to a second from the edge detection circuit 310 to the delay adjuster 320 

embodiment of the invention will be described below . The 15 is the same signal as the synchronization reset signal SR in 
semiconductor integrated circuit according to the second the first embodiment . That is , the edge detection circuit 310 
embodiment of the invention employs a configuration in outputs the synchronization reset signal SR as the edge 
which the phase of the internal clock signal ICK is adjusted detection signal ED to the delay adjuster 320 . 
at a timing based on a propagation delay of the internal clock The delay adjuster 320 delays the edge detection signal 
signal ICK in consideration of the propagation delay in the 20 ED output from the edge detection circuit 310 by a prede 
clock path of the internal clock signal ICK . termined time . More specifically , when a period of the 

FIG . 4 is a block diagram schematically illustrating the internal clock signal ICK is TICK and a delay time of the 
configuration of the semiconductor integrated circuit propagation delay 34 in the clock path is TDICK , the delay 
according to the second embodiment of the invention . The adjuster 320 delays the edge detection signal ED by a time 
configuration of the semiconductor integrated circuit 25 ( TICK - TDICK ) . The delay adjuster 320 outputs the delayed 
according to the second embodiment illustrated in FIG . 4 edge detection signal ED as a synchronization reset signal 
includes the same elements as in the semiconductor inte- SR to the clock division circuit 31. More specifically , the 
grated circuit 1 according to the first embodiment illustrated delay adjuster 320 outputs the synchronization reset signal 
in FIG . 2. Accordingly , out of the elements of the semicon- SR obtained by delaying the edge detection signal ED output 
ductor integrated circuit according to the second embodi- 30 from the edge detection circuit 310 in the units of the period 
ment , the same elements as the elements of the semicon- of the synchronization clock signal PLLOUT as the same 
ductor integrated circuit 1 according to the first embodiment signal as the synchronization reset signal SR in the first 
will be referred by the same reference signs and detailed embodiment the clock division circuit 31. Accordingly , in 
description thereof will be omitted . the semiconductor integrated circuit 2 , the timing at which 

The semiconductor integrated circuit 2 illustrated in FIG . 35 the clock division circuit 31 is reset according to the 
4 includes a comparator 10 , a controller 20 , a system PLL synchronization reset signal SR is delayed by the delay time 
30 , a clock division circuit 31 , an edge detection circuit 310 , in the delay adjuster 320 , that is , by the time ( TICK 
a delay adjuster 320 , a large - scale circuit block 32 , and an TDICK ) , with respect to the clock division circuit 31 pro 
output buffer 33. In the semiconductor integrated circuit 2 , vided in the semiconductor integrated circuit 1 according to 
the delay adjuster 320 is added between the edge detection 40 the first embodiment . 
circuit 310 and the clock division circuit 31 in the semicon- The delay adjuster 320 is not limited to the configuration 
ductor integrated circuit 1 according to the first embodiment . with a delay of the time corresponding to the time ( TICK 
In the configuration of the semiconductor integrated circuit TDICK ) , that is , the configuration in which the synchroni 
2 illustrated in FIG . 4 , a propagation delay in a clock path zation reset signal SR obtained by delaying the edge detec 
of an internal clock signal ICK is schematically illustrated as 45 tion signal ED by a fixed delay time is output . For example , 
a propagation delay 34 in a configuration in which a plurality the delay adjuster 320 may employ a configuration in which 
of buffer circuits are connected in series . The semiconductor the time by which the edge detection signal ED is delayed 
integrated circuit 2 further includes a PLL 40 , a large - scale and output as the synchronization reset signal SR can be 
circuit block 41 , a PLL 50 , and an analog circuit 51 . changed under the control of the controller 20. That is , the 

Similarly to the semiconductor integrated circuit 1 50 delay adjuster 320 may be configured to change a phase 
according to the first embodiment illustrated in FIG . 2 , the adjustment amount of the internal clock signal ICK . Accord 
semiconductor integrated circuit 2 is a large - scale semicon- ingly , it is possible to change the phase adjustment amount 
ductor integrated circuit which is realized , for example , by of the internal clock signal ICK in consideration of the 
an ASIC . Similarly to the semiconductor integrated circuit 1 timing at which power supply noise ( self - noise ) having 
according to the first embodiment , the semiconductor inte- 55 possibility of change according to arrangement positions of 
grated circuit 2 realizes a predetermined function in a device the elements on the system board of the device in which the 
( system ) in which the semiconductor integrated circuit 2 is semiconductor integrated circuit 2 is mounted is generated . 
mounted . Similarly to the semiconductor integrated circuit 1 In the semiconductor integrated circuit 2 , the internal 
according to the first embodiment , the semiconductor inte- clock signal ICK which is generated by the clock division 
grated circuit 2 is mounted on a system board constituting a 60 circuit 31 is a clock signal which is synchronized with the 
system of the device and performs an operation for realizing timing of the first rising edge of the reference clock signal 
the predetermined function in the system of the device based RCK detected by the edge detection circuit 310 after the 
on a clock signal of a predetermined frequency which is controller 20 has output the phase adjustment enable signal 
output from a clock supply circuit mounted on the same EN to the edge detection circuit 310. In the semiconductor 
system board . In the following description , similarly to the 65 integrated circuit 2 , since the delay adjuster 320 delays the 
first embodiment , it is assumed that the clock supply circuit timing of the synchronization reset signal SR as described 
mounted on the system board of the device is a crystal above , the internal clock signal ICK generated by the clock 
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division circuit 31 is a clock signal of which the phase is signal RCK ( the originally oscillated clock signal Xtal ) 
displaced by a plurality of periods of the synchronization using the synchronization reset signal SR output from the 
clock signal PLLOUT . delay adjuster 320 . 

Accordingly , in the semiconductor integrated circuit 2 , the FIG . 5 illustrates the configuration of the delay adjuster 
level of the output signal OUT which is output from the 5 320 that outputs the edge detection signal ED with a delay 
output buffer 33 also changes ( transitions ) at a timing which of 0 to four periods of the synchronization clock signal 
is delayed by a plurality of periods of the synchronization PLLOUT , but the configuration of the delay adjuster 320 is 
clock signal PLLOUT which has been delayed by the delay not limited to the configuration illustrated in FIG . 5. For 
adjuster 320. In the semiconductor integrated circuit 2 , example , the delay adjuster 320 may employ a configuration 

10 in which a number of D - type flip - flops corresponding to one similarly to the semiconductor integrated circuit 1 according 
to the first embodiment , power supply noise ( self - noise ) due period of the reference clock signal RCK , that is , one period 

of the originally oscillated clock signal Xtal are provided . to change ( transition ) in level of the output signal OUT does With this configuration , the delay adjuster 320 can delay the not serve as a cause of generation of jitter in the rising edge edge detection signal ED 
of the originally oscillated clock signal Xtal which is oscil- 15 reference clock signal RCK and output the delayed signal as 

any timing of one period of the 
lated from the clock supply circuit ( the crystal oscillator ) or the synchronization reset signal SR under the control of the 
the reference clock signal RCK which is output from the controller 20. Accordingly , even when the semiconductor 
comparator 10. On the other hand , in the semiconductor integrated circuit 2 is mounted in various devices , it is 
integrated circuit 2 , since the level of the output signal OUT possible to suitably change the phase adjustment amount of 
changes ( transitions ) at a timing in which the propagation 20 the internal clock signal ICK . The delay adjuster 320 may 
delay in the clock path of the internal clock signal ICK in the have any configuration as long as it can delay an edge 
large - scale circuit block 32 is more reflected , it is possible to detection signal ED and output the delayed signal as a 
more suitably curb jitter which may be generated at the synchronization reset signal SR . 
rising edge of the originally oscillated clock signal Xtal or When the delay adjuster 320 does not change a delay time 
the reference clock signal RCK . Details of the phase adjust- 25 of the edge detection signal ED , that is , when the delay 
ment operation for the internal clock signal ICK in the adjuster 320 has a configuration in which the phase adjust 
semiconductor integrated circuit 2 will be described later . ment amount of the internal clock signal ICK is fixed , the 
An example of a configuration of the delay adjuster 320 delay adjuster 320 may not include the selector 3205 and be 

will be described below . FIG . 5 is a block diagram sche- configured to output the output signal of the D - type flip - flop 
matically illustrating an example of a configuration of the 30 in the final stage ( the D - FF 3204 in FIG . 5 ) as a synchro 
delay adjuster 320 which is provided in the semiconductor nization reset signal SR to the clock division circuit 31 . 
integrated circuit 2 according to the second embodiment of An operation of adjusting a phase of an internal clock 
the invention . The example of the configuration of the delay signal ICK with which the circuit elements in the large - scale 
adjuster 320 illustrated in FIG . 5 is an example of a circuit block 32 provided in the semiconductor integrated 
configuration in which the time by which the edge detection 35 circuit 2 operate will be described below . FIG . 6 is a timing 
signal ED is delayed can be changed , that is , the phase chart illustrating the phase adjustment operation in the 
adjustment amount of the internal clock signal ICK can be semiconductor integrated circuit 2 according to the second 
changed . embodiment of the invention . In FIG . 6 , similarly to the 

The delay adjuster 320 includes four D - type flip - flops phase adjustment operation in the semiconductor integrated 
( D - FFs ) 3201 to 3204 and a selector 3205. In the delay 40 circuit 1 according to the first embodiment illustrated in FIG . 
adjuster 320 , the D - FF 3201 , the D - FF 3202 , the D - FF 3203 , 3 , timings of signals which are output from elements in a 
and the D - FF 3204 are sequentially connected in this order , clock path of the internal clock signal ICK in the semicon 
and the edge detection signal ED input to the delay adjuster ductor integrated circuit 2 are illustrated . More specifically , 
320 and output signals of the D - type flip - flops are connected the timings of an originally oscillated clock signal Xtal , a 
as input signals to the selector 3205. In the delay adjuster 45 synchronization clock signal PLLOUT , a phase adjustment 
320 , an input signal selected by the selector 3205 is output enable signal EN , an edge detection signal ED , a synchro 
as the synchronization reset signal SR . nization reset signal SR , and an internal clock signal ICK are 

In the delay adjuster 320 , each D - type flip - flop receives illustrated . Similarly to the timing of the originally oscillated 
and holds the edge detection signal ED input thereto or the clock signal Xtal in the semiconductor integrated circuit 1 
output signal of the D - type flip - flop in the preceding stage 50 according to the first embodiment , the timing of the origi 
every period of the synchronization clock signal PLLOUT . nally oscillated clock signal Xtal illustrated in FIG . 6 is also 
In the delay adjuster 320 , for example , the selector 3205 a timing of the reference clock signal RCK at which the edge 
selects the edge detection signal ED or one signal of the detection circuit 310 detects a rising edge . In the following 
output signals of the four D - type flip - flops under the control description , similarly to the phase adjustment operation in 
of the controller 20 and outputs the selected signal as the 55 the semiconductor integrated circuit 1 according to the first 
synchronization reset signal SR . embodiment , it is assumed that the edge detection circuit 

With this configuration , the delay adjuster 320 outputs the 310 detects a rising edge of the originally oscillated clock 
edge detection signal ED output from the edge detection signal Xtal . In FIG . 6 , similarly to the phase adjustment 
circuit 310 without any change or the edge detection signal operation in the semiconductor integrated circuit 1 accord 
ED delayed by one to four periods of the synchronization 60 ing to the first embodiment illustrated in FIG . 3 , a timing of 
clock signal PLLOUT as the synchronization reset signal SR a transient current is illustrated as a timing of power supply 
to the clock division circuit 31 under the control of the noise ( self - noise ) which is generated at a timing based on the 
controller 20. Accordingly , in the semiconductor integrated internal clock signal ICK in the semiconductor integrated 
circuit 2 , the phase of the internal clock signal ICK gener- circuit 2 . 
ated by the clock division circuit 31 is displaced by one to 65 The semiconductor integrated circuit 2 is configured such 
five periods of the synchronization clock signal PLLOUT that the phase of the internal clock signal ICK is adjusted in 
from the timing of the rising edge of the reference clock consideration of a delay of the internal clock signal ICK 
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generated by the clock division circuit 31 due to the propa- ment ) is close to the timing of the rising edge of the 
gation delay 34. Accordingly , in FIG . 6 , both an internal originally oscillated clock signal Xtal as illustrated in a 
clock signal ICK ( before adjustment ) when the delay transition period of time B of the internal clock signal ICK . 
adjuster 320 does not adjust the timing of the synchroniza- Accordingly , there is concern about power supply noise 
tion reset signal SR and an internal clock signal ICK ( after 5 ( self - noise ) due to change ( transition ) in level of the output 
adjustment ) when the delay adjuster 320 adjusts the timing signal OUT of the semiconductor integrated circuit 2 serving of the synchronization reset signal SR are illustrated as the as a cause of generation of jitter of the rising edge of the timings of the internal clock signal ICK . The timing of the originally oscillated clock signal Xtal which is oscillated internal clock signal ICK ( after adjustment ) illustrated in 
FIG . 6 is an example in which the delay adjuster 320 delays 10 reference clock signal RCK which is output from the com from the clock supply circuit ( the crystal oscillator ) or the 
the edge detection signal ED by two periods of the synchro 
nization clock signal PLLOUT and outputs the delayed parator 10 . 
signal as the synchronization reset signal SR to the clock More specifically , at the timings of the internal clock 
division circuit 31. That is , in FIG . 6 , the timing of the signal ICK ( before adjustment ) illustrated in FIG . 6 , the 
internal clock signal ICK ( before adjustment ) when the 15 timing of the rising edge of the internal clock signal ICK at 
phase of the internal clock signal ICK generated by the clock time t13 is close to the timing of the rising edge of the 
division circuit 31 is displaced by one period of the syn originally oscillated clock signal Xtal at time t03 . Accord 
chronization clock signal PLLOUT similarly to the semi ingly , there is concern about power supply noise ( self - noise ) 
conductor integrated circuit 1 according to the first embodi- due to a large transient current ( before adjustment ) which is 
ment and the timing of the internal clock signal ICK ( after 20 indicated by a dotted line in FIG . 6 and which flows in 
adjustment ) when the phase of the internal clock signal ICK synchronization with the rising edges of the internal clock 
is displaced by three periods of the synchronization clock signal ICK ( before adjustment ) serving as a cause of gen 
signal PLLOUT are illustrated . The internal clock signal eration of jitter of the rising edge of the originally oscillated 
ICK illustrated in FIG . 6 is an example in which the clock signal Xtal ( the reference clock signal RCK ) at time 
synchronization clock signal PLLOUT is divided into five in 25 t03 . 
frequency similarly to the phase adjustment operation in the Accordingly , in the semiconductor integrated circuit 2 , the 
semiconductor integrated circuit 1 according to the first delay adjuster 320 delays the edge detection signal ED 
embodiment illustrated in FIG . 3. That is , the frequency of output from the edge detection circuit 310 in the units of the 
the internal clock signal ICK illustrated in FIG . 6 is 1 / s times period of the synchronization clock signal PLLOUT and 
the frequency of the synchronization clock signal PLLOUT 30 outputs the delayed signal as the synchronization reset signal 
similarly to the phase adjustment operation in the semicon- SR to the clock division circuit 31. In FIG . 6 , the delay 
ductor integrated circuit 1 according to the first embodiment adjuster 320 delays the edge detection signal ED by two 
illustrated in FIG . 3 . periods of the synchronization clock signal PLLOUT and 

In the semiconductor integrated circuit 2 , similarly to the outputs the delayed signal as the synchronization reset signal 
semiconductor integrated circuit 1 according to the first 35 SR to the clock division circuit 31. Accordingly , the delay 
embodiment , the phase adjustment operation is started when adjuster 320 sets the synchronization reset signal SR to the 
the system board of the device is powered on and the " high " level at time t21 and then switches the synchroniza 
controller 20 is started . At this time , first , the controller 20 tion reset signal SR to the “ low ” level at time t22 . As a result , 
sets the phase adjustment enable signal EN to a “ high ” level the division operation of the clock division circuit 31 is reset 
similarly to the semiconductor integrated circuit 1 according 40 by the “ high ” level of the synchronization reset signal SR 
to the first embodiment . Accordingly , the edge detection output from the delay adjuster 320 and the clock division 
circuit 310 detects a rising edge of an originally oscillated circuit 31 starts outputting the internal clock signal ICK into 
clock signal Xtal based on the “ high ” level of the phase which the synchronization clock signal PLLOUT is divided 
adjustment enable signal EN . In FIG . 6 , similarly to the in frequency at time t22 at which the synchronization reset 
phase adjustment operation in the semiconductor integrated 45 signal SR has been switched to the “ low ” level , that is , reset 
circuit 1 according to the first embodiment illustrated in FIG . has been released . The internal clock signal ICK which has 
3 , an operation when the edge detection circuit 310 has been output from the clock division circuit 31 since time t22 
detected the rising edge of the originally oscillated clock is delayed due to the propagation delay 34. Accordingly , the 
signal Xtal at time t01 is illustrated . internal clock signal ICK which has been output from the 
When the rising edge of the originally oscillated clock 50 clock division circuit 31 since time t22 is output to the 

signal Xtal is detected at time t01 , the edge detection circuit circuit elements of the large - scale circuit block 32 at the 
310 outputs the edge detection signal ED corresponding to timings of the internal clock signal ICK ( after adjustment ) 
one period of the synchronization clock signal PLLOUT to since time t23 which is delayed due to the propagation delay 
the delay adjuster 320. That is , the edge detection circuit 310 34. The timing of the rising edge of the internal clock signal 
sets the edge detection signal ED to the “ high ” level at time 55 ICK ( after adjustment ) grows apart from the timing of the 
t01 and then switches the edge detection signal ED to a rising edge of the originally oscillated clock signal Xtal as 
" low ” level at time tn . illustrated in the transition period of time A of the internal 

Here , it is considered that the delay adjuster 320 outputs clock signal ICK . That is , the internal clock signal ICK ( after 
the edge detection signal ED output from the edge detection adjustment ) output from the clock division circuit 31 is a 
circuit 310 as the synchronization reset signal SR to the 60 clock signal of which the phase is more suitably displaced 
clock division circuit 31 without delaying the edge detection from the timing of the rising edge of the originally oscillated 
signal ED . In this case , the internal clock signal ICK clock signal Xtal detected by the edge detection circuit 310 . 
generated by the clock division circuit 31 is delayed due to Accordingly , power supply noise ( self - noise ) due to change 
the propagation delay 34 and is output to the circuit elements ( transition ) in level of the output signal OUT of the semi 
in the large - scale circuit block 32 at the timing of the internal 65 conductor integrated circuit 2 does not serve as a cause of 
clock signal ICK ( before adjustment ) . The timing of the generation of jitter of the rising edge of the originally 
rising edge of the internal clock signal ICK ( before adjust- oscillated clock signal Xtal oscillated from the clock supply 
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circuit ( the crystal oscillator ) or the reference clock signal when there is a propagation delay in a clock path of an 
RCK output from the comparator 10 . internal clock signal ICK , the timing of the rising edge of the 
More specifically , in the timings of the internal clock internal clock signal ICK which is generated by the clock 

signal ICK ( after adjustment ) illustrated in FIG . 6 , the division circuit 31 is displaced from the timing of the rising 
timing of the rising edge of the internal clock signal ICK at 5 edge of the reference clock signal RCK ( an originally 
time t24 grows apart from the timing of the rising edge of the oscillated clock signal Xtal ) similarly to the semiconductor 
originally oscillated clock signal Xtal at time t03 . Accord- integrated circuit 1 according to the first embodiment . 
ingly , power supply noise ( self - noise ) due to a large transient Accordingly , in the semiconductor integrated circuit 2 
current ( after adjustment ) which is indicated by a solid line according to the second embodiment , similarly to the semi 
in FIG . 6 and which flows in synchronization with the rising 10 conductor integrated circuit 1 according to the first embodi 
edges of the internal clock signal ICK ( after adjustment ) ment , even when power supply noise ( self - noise ) is gener 
does not serve as a cause of generation of jitter of the rising ated in the system board of the device ( system ) in which the 
edges of the originally oscillated clock signal Xtal ( the semiconductor integrated circuit 2 according to the second 
reference clock signal RCK ) at time t03 . embodiment is mounted due to change ( transition ) in level 

In this way , in the semiconductor integrated circuit 2 , the 15 of an output signal OUT which is output to the outside , a 
delay adjuster 320 delays the timing at which the clock timing at which the power supply noise ( self - noise ) is 
division circuit 31 is reset after the edge detection circuit 310 generated is displaced from the timing of the rising edge of 
has detected the rising edge of the reference clock signal the reference clock signal RCK ( the originally oscillated 
RCK . Accordingly , in the semiconductor integrated circuit clock signal Xtal ) . Accordingly , in the semiconductor inte 
2 , even when there is a propagation delay in the clock path 20 grated circuit 2 according to the second embodiment , simi 
of the internal clock signal ICK , the timing of the rising edge larly to the semiconductor integrated circuit 1 according to 
of the internal clock signal ICK is displaced from the timing the first embodiment , the generated power supply noise 
of the rising edge of the reference clock signal RCK ( the ( self - noise ) does not serve as a cause of fluctuation ( gen 
originally oscillated clock signal Xtal ) . As result , in the eration of jitter ) of the rising edge of the reference clock 
semiconductor integrated circuit 2 , similarly to the semi- 25 signal RCK ( the originally oscillated clock signal Xtal ) . That 
conductor integrated circuit 1 according to the first embodi- is , in the semiconductor integrated circuit 2 according to the 
ment , the timing of power supply noise ( self - noise ) which is second embodiment , similarly to the semiconductor inte 
generated in the system board of the device due to change grated circuit 1 according to the first embodiment , genera 
( transition ) in level of the output signal OUT which is output tion of power supply noise ( self - noise ) at a timing at which 
to the outside is displaced from the timing of the rising edge 30 at which fluctuation ( jitter ) is generated in the rising edge of 
of the reference clock signal RCK ( the originally oscillated the reference clock signal RCK ( the originally oscillated 
clock signal Xtal ) . Accordingly , in the semiconductor inte- clock signal Xtal ) is prevented . 
grated circuit similarly the semiconductor integrated Accordingly , in the device ( system ) in which the semi 
circuit 1 according to the first embodiment , even when conductor integrated circuit 2 according to the second 
power supply noise ( self - noise ) is generated , the power 35 embodiment is mounted , similarly to the device ( system ) in 
supply noise does not serve as a cause of fluctuation ( gen- which the semiconductor integrated circuit 1 according to 
eration of jitter ) of the rising edge of the reference clock the first embodiment is mounted , it is possible to curb 
signal RCK ( the originally oscillated clock signal Xtal ) . In deterioration in performance of the system as a whole due to 
other words , in the semiconductor integrated circuit 2 , power supply noise ( self - noise ) which is generated in the 
similarly to the semiconductor integrated circuit 1 according 40 semiconductor integrated circuit 2 according to the second 
to the first embodiment , power supply noise ( self - noise ) embodiment . 
serving as a cause of generation of fluctuation ( jitter ) of the In the semiconductor integrated circuit 2 according to the 
rising edge of the reference clock signal RCK ( the originally second embodiment , a configuration in which the delay 
oscillated clock signal Xtal ) is removed . adjuster 320 displaces the phase of the internal clock signal 

According to the second embodiment , the semiconductor 45 ICK generated by the clock division circuit 31 from the 
integrated circuit ( the semiconductor integrated circuit 2 ) is timing of the rising edge of the reference clock signal RCK 
configured to further include a delay adjuster ( the delay ( the originally oscillated clock signal Xtal ) in the units of 
adjuster 320 ) configured to delay an edge detection signal periods of the synchronization clock signal PLLOUT based 
( the edge detection signal ED ) in the units of periods of a on the synchronization reset signal SR obtained by delaying 
synchronization clock signal ( the synchronization clock 50 the edge detection signal ED by a fixed delay time corre 
signal PLLOUT ) . sponding to the time ( TICK - TDICK ) has been described 

According to the second embodiment , the semiconductor above . In the semiconductor integrated circuit 2 according to 
integrated circuit 2 is configured to further include a con- the second embodiment , a configuration in which the delay 
troller ( the controller 20 ) configured to cause an edge adjuster 320 can change the period of the synchronization 
detection circuit ( the edge detection circuit 310 ) to start 55 clock signal PLLOUT by which the edge detection signal 
detection of an edge ( a rising edge in the first embodiment ) ED is delayed under the control of the controller 20 has also 
and to set a time by which the edge detection signal ( the edge been described above . However , in the semiconductor inte 
detection signal ED ) is delayed in the delay adjuster 320 . grated circuit 2 according to the second embodiment , a 
As described above , in the semiconductor integrated method of allowing the controller 20 to change the period of 

circuit 2 according to the second embodiment , similarly to 60 the synchronization clock signal PLLOUT by which the 
the semiconductor integrated circuit 1 according to the first edge detection signal ED is delayed by the delay adjuster 
embodiment , the edge detection circuit 310 detects a rising 320 has not been described above . For example , in the 
edge of a reference clock signal RCK . In the semiconductor semiconductor integrated circuit 2 according to the second 
integrated circuit 2 according to the second embodiment , the embodiment , the controller 20 may be configured to change 
delay adjuster 320 resets the clock division circuit 31 at a 65 the period of the synchronization clock signal PLLOUT by 
delayed timing . Accordingly , in the semiconductor inte- which the edge detection signal ED is delayed by the delay 
grated circuit 2 according to the second embodiment , even adjuster 320 based on a displacement amount between the 
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timing of the rising edge of the reference clock signal RCK tion in the system of the device based on a clock signal of 
and the timing of the rising edge of the internal clock signal a predetermined frequency which is output from a clock 
ICK , that is , a phase displacement amount between the supply circuit mounted on the same system board . In the 
reference clock signal RCK and the internal clock signal following description , similarly to the semiconductor inte 
??? . 5 grated circuit 1 according to the first embodiment or the 

semiconductor integrated circuit 2 according to the second 
Third Embodiment embodiment , it is assumed that the clock supply circuit 

mounted on the system board of the device is a crystal 
A semiconductor integrated circuit according to a third oscillator and the semiconductor integrated circuit 3 oper 

embodiment of the invention will be described below . The 10 ates based on an originally oscillated clock signal Xtal 
semiconductor integrated circuit according to the third which is oscillated from the crystal oscillator . 
embodiment of the invention employs a configuration in In the semiconductor integrated circuit 3 , the comparator 
which the phase of an internal clock signal ICK is adjusted 10 supplies the originally oscillated clock signal Xtal of 
at a timing in which a propagation delay in a clock path of which the waveform has been shaped to the phase compara 
the internal clock signal ICK is reflected based on a phase 15 tor 330 in addition to the system PLL 30 , the edge detection 
displacement amount between a reference clock signal RCK circuit 310 , the PLL 40 , and the PLL 50 . 
and the internal clock signal ICK . In the semiconductor integrated circuit 3 , the clock divi 

FIG . 7 is a block diagram schematically illustrating the sion circuit 31 outputs the generated internal clock signal 
configuration of the semiconductor integrated circuit ICK to the dummy delayer 331 in addition to the circuit 
according to the third embodiment of the invention . The 20 elements in the large - scale circuit block 32 . 
configuration of the semiconductor integrated circuit In the semiconductor integrated circuit 3 , the controller 20 
according to the third embodiment illustrated in FIG . 7 determines a phase adjustment amount of an internal clock 
includes the same elements as in the semiconductor inte- signal ICK and sets the determined phase adjustment 
grated circuit 1 according to the first embodiment illustrated amount in the delay adjuster 320. More specifically , the 
in FIG . 2 or the semiconductor integrated circuit 2 according 25 controller 20 determines a time by which an edge detection 
to the second embodiment illustrated in FIG . 4. Accordingly , signal ED is delayed in the delay adjuster 320 , that is , the 
out of the elements of the semiconductor integrated circuit number of stages of D - type flip - flops , and outputs a delay 
according to the third embodiment , the same elements as the adjustment signal DA for setting ( selecting ) the determined 
elements of the semiconductor integrated circuit 1 according number of stages of D - type flip - flops to the delay adjuster 
to the first embodiment or the semiconductor integrated 30 320. The configuration of the delay adjuster 320 provided in 
circuit 2 according to the second embodiment will be the semiconductor integrated circuit 3 is the same as the 
referred to by the same reference signs and detailed descrip- configuration of the delay adjuster 320 illustrated in FIG . 5 . 
tion thereof will be omitted . Accordingly , in the delay adjuster the selector 3205 

The semiconductor integrated circuit 3 illustrated in FIG . selects the edge detection signal ED or one signal out of the 
7 includes a comparator 10 , a controller 20 , a system PLL 35 output signals of four D - type flip - flops based on the delay 
30 , a clock division circuit 31 , an edge detection circuit 310 , adjustment signal DA output from the controller 20 and 
a delay adjuster 320 , a phase comparator 330 , a dummy outputs the selected signal as a synchronization reset signal 
delayer 331 , a large - scale circuit block 32 , and an output SR . 
buffer 33. In the semiconductor integrated circuit 3 , the The dummy delayer 331 is a circuit that simulates a delay 
phase comparator 330 and the dummy delayer 331 are added 40 amount corresponding to a propagation delay in a clock path 
to the semiconductor integrated circuit 2 according to the of the internal clock signal ICK . More specifically , the 
second embodiment . In the configuration of the semicon- dummy delayer 331 is a delay circuit that simulates a 
ductor integrated circuit 3 illustrated in FIG . 7 , similarly to propagation delay based on arrangement of circuit elements 
the semiconductor integrated circuit 2 according to the provided in the large - scale circuit block 32 when a signal 
second embodiment illustrated in FIG . 4 , a propagation 45 line of the internal clock signal ICK output from the clock 
delay in a clock path of an internal clock signal ICK is division circuit 31 is wired in the circuit elements . That is , 
schematically illustrated as a propagation delay 34. The the dummy delayer 331 simulates the same delay amount as 
semiconductor integrated circuit 3 further includes a PLL the propagation delay 34. In the configuration of the semi 
40 , a large - scale circuit block 41 , a PLL 50 , and an analog conductor integrated circuit 3 illustrated in FIG . 7 , the 
circuit 51 . 50 dummy delayer 331 having a configuration for simulating 

Similarly to the semiconductor integrated circuit 1 the same delay amount as the propagation delay 34 using a 
according to the first embodiment illustrated in FIG . 2 or the configuration in which a plurality of buffer circuits are 
semiconductor integrated circuit 2 according to the second connected in series is illustrated . The configuration for 
embodiment illustrated in FIG . 4 , the semiconductor inte- allowing the dummy delayer 331 to simulate the same delay 
grated circuit 3 is a large - scale semiconductor integrated 55 amount as the propagation delay 34 is not limited to the 
circuit which is realized , for example , by an ASIC . Similarly configuration of the dummy delayer 331 illustrated in FIG . 
to the semiconductor integrated circuit 1 according to the 7 , and may be any configuration as long as it can simulate 
first embodiment or the semiconductor integrated circuit 2 the same delay amount as the propagation delay 34. The 
according to the second embodiment , the semiconductor dummy delayer 331 delays the internal clock signal ICK 
integrated circuit 3 realizes a predetermined function in a 60 output from the clock division circuit 31 by the same delay 
device ( system ) in which the semiconductor integrated cir- time as the propagation delay 34 and outputs the delayed 
cuit 3 is mounted . Similarly to the semiconductor integrated signal to the phase comparator 330 . 
circuit 1 according to the first embodiment or the semicon- The phase comparator 330 compares the phase of the 
ductor integrated circuit 2 according to the second embodi- internal clock signal ICK delayed by the dummy delayer 331 
ment , the semiconductor integrated circuit 3 is mounted on 65 with the phase of the reference clock signal RCK output 
a system board constituting a system of the device and from the comparator 10. The phase comparator 330 com 
performs an operation for realizing the predetermined func- pares the phases of the clock signals using the reference 
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clock signal RCK as a clock signal serving as a reference signal Xtal oscillated from the clock supply circuit ( the 
and using the internal clock signal ICK delayed by the crystal oscillator ) or the reference clock signal RCK output 
dummy delayer 331 ( hereinafter referred to as a “ delayed from the comparator 10. On the other hand , in the semicon 
internal clock signal DICK ” ) as a clock signal serving as a ductor integrated circuit 3 , since the level of the output 
comparison object . The phase comparator 330 outputs a 5 signal OUT changes ( transitions ) at a timing based on the 
phase comparison result signal PD indicating a result of phase difference between the reference clock signal RCK 
phase comparison between the reference clock signal RCK and the delayed internal clock signal DICK , it is possible to 
and the delayed internal clock signal DICK to the controller more suitably curb jitter which may be generated in the 
20. The phase comparison result signal PD which is output rising edge of the originally oscillated clock signal Xtal or 
from the phase comparator 330 includes information indi- 10 the reference clock signal RCK . 
cating whether the phase of the rising edge of the delayed In the semiconductor integrated circuit 3 , the phase 
internal clock signal DICK is advanced or delayed with adjustment amount of the internal clock signal ICK is 
respect to the phase of the rising edge of the reference clock different from that in the semiconductor integrated circuit 2 
signal RCK . according to the second embodiment , but the phase adjust 

In the semiconductor integrated circuit 3 , the controller 20 15 ment operation of the internal clock signal ICK in the 
determines a time by which the delay adjuster 320 delays the semiconductor integrated circuit 3 is the same as that in the 
edge detection signal ED based on the phase comparison semiconductor integrated circuit 2 according to the second 
result signal PD output from the phase comparator 330 and embodiment . Accordingly , details of the phase adjustment 
sets a phase adjustment amount of the internal clock signal operation of the internal clock signal ICK in the semicon 
ICK in the delay adjuster 320 based on the result of 20 ductor integrated circuit 3 will be omitted . 
determination . More specifically , in the semiconductor inte- An example of the configuration and the phase compari 
grated circuit 3 , the controller 20 determines the number of son operation of the phase comparator 330 will be described 
stages of the edge detection signal ED which is delayed by below . FIG . 8 is a diagram illustrating an example of a 
the D - type flip - flops provided in the delay adjuster 320 , and schematic configuration of the phase comparator 330 pro 
outputs information indicating the determined number of 25 vided in the semiconductor integrated circuit 3 according to 
stages as a delay adjustment signal DA to the selector 3205 the third embodiment of the invention and an example of the 
provided in the delay adjuster 320. In the semiconductor operation of the phase comparator 330. An example of the 
integrated circuit 3 , the selector 3205 provided in the delay configuration of the phase comparator 330 is illustrated in 
adjuster 320 selects an output signal output from the D - type ( a ) of FIG . 8. An example of the phase comparison operation 
flip - flop corresponding to the number of stages indicated by 30 in the phase comparator 330 having the configuration illus 
the delay adjustment signal DA and outputs the selected trated in ( a ) of FIG . 8 is illustrated in ( b ) to ( d ) of FIG . 8 . 
signal as a synchronization reset signal SR to the clock An example of a range of a time ( a delay adjustment value ) 
division circuit 31. Accordingly , in the semiconductor inte- which is determined by the controller 20 based on the phase 
grated circuit 3 , the phase of the internal clock signal ICK comparison result signal PD output from the phase com 
generated by the clock division circuit 31 is changed , that is , 35 parator 330 and by which the delay adjuster 320 delays the 
the phase adjustment amount of the internal clock signal edge detection signal ED is schematically illustrated in ( e ) of 
ICK is changed , based on the phase difference between the FIG . 8 . 
reference clock signal RCK and the delayed internal clock First , the configuration of the phase comparator 330 
signal DICK which are compared by the phase comparator illustrated in ( a ) of FIG . 8 will be described below . In the 
330 . 40 semiconductor integrated circuit 3 , similarly to the semi 

In the semiconductor integrated circuit 3 , the internal conductor integrated circuit 1 according to the first embodi 
clock signal ICK generated by the clock division circuit 31 ment or the semiconductor integrated circuit 2 according to 
is a clock signal which is synchronized with the timing of the the second embodiment , the reference clock signal RCK is 
first rising edge of the reference clock signal RCK detected the same clock signal as the originally oscillated clock signal 
by the edge detection circuit 310 after the controller 20 has 45 Xtal . In the following description , it is assumed that the 
output the phase adjustment enable signal EN to the edge phase comparator 330 compares the phases of the delayed 
detection circuit 310. In the semiconductor integrated circuit internal clock signal DICK and the originally oscillated 
3 , similarly to the semiconductor integrated circuit 2 accord- clock signal Xtal . 
ing to the second embodiment , since the delay adjuster 320 In the phase comparator 330 , the originally oscillated 
delays the timing of the synchronization reset signal SR , the 50 clock signal Xtal is used as a clock signal serving as a 
internal clock signal ICK generated by the clock division reference for phase comparison and the delayed internal 
circuit 31 is a clock signal of which the phase is displaced clock signal DICK is used as a clock signal serving as an 
by a plurality of periods of the synchronization clock signal object for phase comparison . The phase comparator 330 
PLLOUT . includes a D - type flip - flop ( D - FF ) 3301 and a counter 3302 . 

Accordingly , in the semiconductor integrated circuit 3 , 55 In the phase comparator 330 , the delayed internal clock 
similarly to the semiconductor integrated circuit 2 according signal DICK is input as a data input of the D - FF 3301 and 
to the second embodiment , the output signal OUT output the originally oscillated clock signal Xtal is input as a clock 
from the output buffer 33 changes ( transitions ) in level at a input of the D - FF 3301. In the phase comparator 330 , an 
timing which is delayed by a plurality of periods of the output signal FFOUT output from the D - FF 3301 is input to 
synchronization clock signal PLLOUT delayed by the delay 60 the counter 3302. In the phase comparator 330 , the origi 
adjuster 320. In the semiconductor integrated circuit 3 , nally oscillated clock signal Xtal is input as a clock input of 
similarly to the semiconductor integrated circuit 1 according the counter 3302. In the phase comparator 330 , an output 
to the first embodiment or the semiconductor integrated signal of the counter 3302 is output as a phase comparison 
circuit 2 according to the second embodiment , power supply result signal PD . 
noise ( self - noise ) due to change ( transition ) in level of the 65 In the phase comparator 330 , the D - FF 3301 receives and 
output signal OUT does not serve as a cause of generation holds the level of the delayed internal clock signal DICK at 
of jitter of the rising edge of the originally oscillated clock the timing of the rising edge of the originally oscillated clock 
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signal Xtal . In the phase comparator 330 , the counter 3302 signal Xtal . The D - FF 3301 outputs the output signal 
counts the level of the output signal FFOUT output from the FFOUT of the held “ low ” level to the counter 3302. Accord 
D - FF 3301 , that is , the held delayed internal clock signal ingly , the counter 3302 does not count the “ high " level of the 
DICK , at the timing of the rising edge of the originally output signal FFOUT output from the D - FF 3301 at the 
oscillated clock signal Xtal . The counter 3302 counts the 5 timing of the rising edge of the originally oscillated clock 
time at which the output signal FFOUT output from the signal Xtal 32 times and outputs the phase comparison result 
D - FF 3301 is at a “ high ” level by a predetermined number signal PD of count value = 0 . 
of times , that is , by a period of time of a predetermined Subsequently , the operation when the phase of the rising 
period in the originally oscillated clock signal Xtal . In the edge of the delayed internal clock signal DICK is delayed 
phase comparator 330 , the counter 3302 outputs a value of 10 and advanced with respect to the phase of the rising edge of 
the result of counting by the predetermined number of times the originally oscillated clock signal Xtal will be described 
( a count value ) as the phase comparison result signal PD . below . That is , a case in which the phase of the rising edge 
That is , the phase comparator 330 outputs the number of of the delayed internal clock signal DICK is synchronized 
times at which the delayed internal clock signal DICK is at with respect to the phase of the rising edge of the originally 
the " high ” level and which is counted at the timing of the 15 oscillated clock signal Xtal and thus is not stabilized in any 
rising edge of the originally oscillated clock signal Xtal by one state will be described . In this case , as illustrated in ( d ) 
the counter 3302 as information ( the phase comparison of FIG . 8 , the D - FF 3301 receives and holds the “ high ” level 
result signal PD ) indicating whether the phase of the rising or the " low ” level of the delayed internal clock signal DICK 
edge of the delayed internal clock signal DICK is advanced at time t31 or time t32 , which is a timing of the rising edge 
or delayed with respect to the phase of the rising edge of the 20 of the originally oscillated clock signal Xtal . The D - FF 3301 
originally oscillated clock signal Xtal . outputs the output signal FFOUT of the held “ high ” or “ low " 
An example of the phase comparison operation in the level to the counter 3302. Accordingly , the counter 3302 

phase comparator 330 illustrated in ( a ) of FIG . 8 will be counts only the " high ” level of the output signal FFOUT 
described below with reference to ( b ) to ( d ) of FIG . 8. As output from the D - FF 3301 at the timing of the rising edge 
long as the period of the originally oscillated clock signal 25 of the originally oscillated clock signal Xtal and outputs the 
Xtal in which the counter 3302 provided in the phase phase comparison result signal PD with the count value in a 
comparator 330 counts the “ high ” level of the output signal range of 31 to 1. An example in which the counter 3302 
FFOUT output from the D - FF 3301 is a period which can be outputs the phase comparison result signal PD of count 
counted a plurality of times , the length thereof , that is , the value = 15 ( a plurality of values in a range close to count 
number of times which are counted , is not particularly 30 value = 15 ) is illustrated in ( d ) of FIG . 8 . 
limited . In the following description , for example , it is With the aforementioned configuration and operation , the 
assumed that the counter 3302 provided in the phase com- phase comparator 330 outputs the phase comparison result 
parator 330 counts the “ high ” level of the output signal signal PD indicating the result of comparison in phase 
FFOUT output from the D - FF 3301 by a period of time between the delayed internal clock signal DICK and the 
corresponding to 32 periods of the originally oscillated clock 35 originally oscillated clock signal Xtal to the controller 20 . 
signal Xtal . That is , the phase comparator 330 outputs the phase com 

First , the operation when the phase of the rising edge of parison result signal PD with count values which are dif 
the delayed internal clock signal DICK is normally delayed ferent depending on the phase state of the rising edge of the 
with respect to the phase of the rising edge of the originally originally oscillated clock signal Xtal with respect to the 
oscillated clock signal Xtal will be described below . That is , 40 phase of the rising edge of the delayed internal clock signal 
a case in which the phase of the rising edge of the delayed DICK to the controller 20. Accordingly , in the semiconduc 
internal clock signal DICK is delayed with respect to the tor integrated circuit 3 , the controller 20 determines a time 
phase of the rising edge of the originally oscillated clock by which the delay adjuster 320 delays the edge detection 
signal Xtal and is stabilized in this state will be described . signal ED as the phase adjustment amount of the internal 
In this case , as illustrated in ( b ) of FIG . 8 , the D - FF 3301 45 clock signal ICK based on the count value indicated by the 
receives and holds the “ high ” level of the delayed internal phase comparison result signal PD output from the phase 
clock signal DICK at time t31 or time t32 , which is a timing comparator 330 . 
of the rising edge of the originally oscillated clock signal In ( a ) to ( d ) of FIG . 8 , the phase comparator 330 with the 
Xtal . The D - FF 3301 outputs the output signal FFOUT of the configuration and operation of counting the number of times 
held “ high ” level to the counter 3302. Accordingly , the 50 the delayed internal clock signal DICK is at the “ high ” level 
counter 3302 counts the “ high ” level of the output signal in the period of time of predetermined periods of the 
FFOUT output from the D - FF 3301 at the timing of the originally oscillated clock signal Xtal is illustrated . How 
rising edge of the originally oscillated clock signal Xtal 32 ever , the phase comparator 330 is not limited to the phase 
times and outputs the phase comparison result signal PD of comparator with the configuration and operation illustrated 
count value = 32 . 55 in ( a ) to ( d ) of FIG . 8. More specifically , the phase com 

Subsequently , the operation when the phase of the rising parator 330 provided in the semiconductor integrated circuit 
edge of the delayed internal clock signal DICK is normally 3 may have any configuration and operation as long as it can 
advanced with respect to the phase of the rising edge of the compare the phases of the delayed internal clock signal 
originally oscillated clock signal Xtal will be described DICK and the originally oscillated clock signal Xtal and 
below . That is , a case in which the phase of the rising edge 60 output the phase comparison result signal PD indicating at 
of the delayed internal clock signal DICK is advanced with least whether the phase of the rising edge of the delayed 
respect to the phase of the rising edge of the originally internal clock signal DICK is synchronized with the phase of 
oscillated clock signal Xtal and is stabilized in this state will the rising edge of the reference clock signal RCK . 
be described . In this case , as illustrated in ( c ) of FIG . 8 , the An example of the operation of allowing the controller 20 
D - FF 3301 receives and holds the “ low ” level of the delayed 65 to determine the time by which the delay adjuster 320 delays 
internal clock signal DICK at time t31 or time t32 , which is the edge detection signal ED ( the delay adjustment value ) 
a timing of the rising edge of the originally oscillated clock will be described below with reference to ( e ) of FIG . 8. The 
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controller 20 determines the time by which the delay rarily sets the phase adjustment enable signal EN to the 
adjuster 320 delays the edge detection signal ED ( the delay “ low ” level , outputs the delay adjustment signal DA with a 
adjustment value ) in a range in which the count value different delay adjustment value to the delay adjuster 320 , 
indicated by the phase comparison result signal PD output and sets the phase adjustment enable signal EN to the “ high " 
from the phase comparator 330 indicates that the phases of 5 level again . That is , when the phase comparison result signal 
the delayed internal clock signal DICK and the originally PD indicating that the phase of the rising edge of the delayed 
oscillated clock signal Xtal are delayed or advanced rela- internal clock signal DICK is synchronized with the phase of 
tively and are stabilized in that state . In other words , the the rising edge of the originally oscillated clock signal Xtal 
controller 20 determines the number of stages of D - type is output from the phase comparator 330 , the controller 20 
flip - flops provided in the delay adjuster 320 in a range in 10 performs the phase adjustment operation again similarly to 
which the count value indicated by the phase comparison that when the controller has been started . Accordingly , the 
result signal PD output from the phase comparator 330 delay adjuster 320 outputs the synchronization reset signal 
indicates that the phase of the rising edge of the delayed SR for selecting the output signal output from the number of 
internal clock signal DICK is not synchronized with the stages of D - type flip - flops which differs depending on the 
phase of the rising edge of the originally oscillated clock 15 selector 3205 to the clock division circuit 31 , and the clock 
signal Xtal . division circuit 31 generates the internal clock signal ICK of 
As described above , when the phase of the rising edge of another phase again and outputs the generated signal to the 

the delayed internal clock signal DICK is delayed with circuit elements in the large - scale circuit block 32 . 
respect to the phase of the rising edge of the originally When the phase comparison result signal PD indicating 
oscillated clock signal Xtal , the phase comparator 330 20 that the phase of the rising edge of the delayed internal clock 
outputs the phase comparison result signal PD of count signal DICK is synchronized with the phase of the rising 
value = 32 . When the phase of the rising edge of the delayed edge of the originally oscillated clock signal Xtal is further 
internal clock signal DICK is advanced with respect to the output from the phase comparator 330 , the controller 20 
phase of the rising edge of the originally oscillated clock changes the phase of the internal clock signal ICK generated 
signal Xtal , the phase comparator 330 outputs the phase 25 by the clock division circuit 31 by performing the phase 
comparison result signal PD of count value = 0 . When the adjustment operation again in the same way . That is , the 
phase of the rising edge of the delayed internal clock signal controller 20 changes the phase adjustment amount of the 
DICK is synchronized with the phase of the rising edge of internal clock signal ICK generated by the clock division 
the originally oscillated clock signal Xtal , the phase com- circuit 31 by repeating the phase adjustment operation based 
parator 330 outputs the phase comparison result signal PD of 30 on the phase comparison result signal PD output from the 
a count value in the range of 31 to 1 . phase comparator 330 . 
Accordingly , the controller 20 determines the range in The controller 20 may be configured to store the final 

which the count value indicated by the phase comparison delay adjustment value by which the phase adjustment 
result signal PD output from the phase comparator 330 amount of the internal clock signal ICK generated from the 
indicates that the phases of the delayed internal clock signal 35 clock division circuit 31 is changed . In this case , in the 
DICK and the originally oscillated clock signal Xtal are device ( system ) in which the semiconductor integrated cir 
delayed or advanced relatively as the delay adjustment cuit 3 is mounted , for example , when power consumption is 
value . That is , the controller 20 determines the delay adjust- decreased without powering off the system board , that is , 
ment value in the range in which the count value indicated when a low power consumption mode such as a standby 
by the phase comparison result signal PD output from the 40 mode or a sleep mode in which operations of other elements 
phase comparator 330 is in the range with count value = 32 or are stopped in which the reference clock signal RCK con 
count value = 0 ( a range other than “ phase = synchronized ” in tinues to be generated is returned to a normal operation 
( e ) of FIG . 8 ) , and outputs the delay adjustment signal DA mode , the phase adjustment amount of the internal clock 
for setting ( selecting ) the number of stages of D - type signal ICK generated from the clock division circuit 31 can 
flip - flops in which the delay adjustment value is obtained to 45 be changed based on the stored delay adjustment value . 
the delay adjuster 320 . Accordingly , in the device ( system ) in which the semicon 

In the semiconductor integrated circuit 3 , similarly to the ductor integrated circuit 3 is mounted , the operation mode 
semiconductor integrated circuit 1 according to the first can be returned to the normal operation mode prior to 
embodiment or the semiconductor integrated circuit 2 repetition of the phase adjustment operation of the controller 
according to the second embodiment , when the system 50 20 based on the phase comparison result signal PD output 
board of the device is powered on and the controller 20 is from the phase comparator 330. That is , in the device 
started , the phase adjustment operation is started and the ( system ) in which the semiconductor integrated circuit 3 is 
phase adjustment enable signal EN is set to the “ high ” level . mounted , when the relationship in phase between the origi 
However , in the semiconductor integrated circuit 3 , the nally oscillated clock signal Xtal and the internal clock 
delay adjustment signal DA output to the delay adjuster 320 55 signal ICK is not changed , the previous delay adjustment 
in the phase adjustment operation when the controller 20 is value can be used without performing the phase adjustment 
started is not limited to the delay adjustment value in the operation for changing the phase adjustment amount of the 
range in which the phases of the delayed internal clock internal clock signal ICK generated by the clock division 
signal DICK and the originally oscillated clock signal Xtal circuit 31 . 
are delayed or advanced relatively . That is , it can also be 60 In ( e ) of FIG . 8 , the operation of determining the delay 
considered that the phase of the rising edge of the delayed adjustment value only in a range other than the range of 
internal clock signal DICK is synchronized with the phase of “ phase - synchronized , ” that is , only when the count value 
the rising edge of the originally oscillated clock signal Xtal indicated by the phase comparison result signal PD is count 
as the result of phase comparison in the phase comparator value = 32 or count value = 0 , with the range other than the 
330 after the delay adjuster 320 has operated by the number 65 range in which the count value indicated by the phase 
of stages of D - type flip - flops set therein when the controller comparison result signal PD output from the phase com 
20 has been started . In this case , the controller 20 tempo- parator 330 indicates count value = 32 or count value = 0 being 
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defined as the range of “ phase = synchronized ” is illustrated . comparator ( the phase comparator 330 ) that compares the 
However , for example , it is conceivable that there is an phases of the reference clock signal ( which may be the 
allowable range in fluctuation ( jitter ) of the rising edge of the reference clock signal RCK or the originally oscillated clock 
originally oscillated clock signal Xtal output from the clock signal Xtal ) and the internal clock signal ICK which is 
supply circuit ( the crystal oscillator ) or the reference clock 5 delayed by the dummy delayer 331 . 
signal RCK oscillated from the comparator 10 due to power According to the third embodiment , the semiconductor 
supply noise ( self - noise ) which is generated in the semicon- integrated circuit 3 is configured such that the delay adjuster 
ductor integrated circuit 3. In this case , the controller 20 may ( the delay adjuster 320 ) delays the edge detection signal ( the 
extend the range of “ phase = delayed " or " phase = advanced ” edge detection signal ED ) by a time corresponding to the 
and set the case in which the count value indicated by the 10 period of the synchronization clock signal ( the synchroni 
phase comparison result signal PD is , for example , between zation clock signal PLLOUT ) which is set based on the 
count value = 3 and count value = 30 as the range of phase comparison result from the phase comparator 330 . 
" phase = synchronized . " According to the third embodiment , the semiconductor 

In this way , in the semiconductor integrated circuit 3 , a integrated circuit 3 is configured to further include a con 
delay of the internal clock signal ICK which is input to the 15 troller ( the controller 20 ) that causes the edge detection 
circuit elements provided in the large - scale circuit block 32 circuit ( the edge detection circuit 310 ) to start detection of 
due to the propagation delay ( the propagation delay 34 ) in an edge ( the rising edge in the first embodiment ) and sets a 
the clock path of the internal clock signal ICK is simulated time by which the edge detection signal ED is delayed in the 
using the dummy delayer 331. In the semiconductor inte- delay adjuster 320 based on the phase comparison result 
grated circuit 3 , the phase comparator 330 compares the 20 from the phase comparator 330 . 
phase of the rising edge of the internal clock signal ICK As described above , in the semiconductor integrated 
delayed by the dummy delayer 331 ( the delayed internal circuit 3 according to the third embodiment , similarly to the 
clock signal DICK ) with the phase of the rising edge of the semiconductor integrated circuit according to the first 
reference clock signal RCK ( the originally oscillated clock embodiment or the second embodiment , the edge detection 
signal Xtal ) . In the semiconductor integrated circuit 3 , the 25 circuit 310 detects a rising edge of a reference clock signal 
controller 20 sets the time by which the delay adjuster 320 RCK . In the semiconductor integrated circuit 3 according to 
delays the edge detection signal ED , that is , the phase the third embodiment , similarly to the semiconductor inte 
adjustment amount of the internal clock signal ICK gener- grated circuit 2 according to the second embodiment , the 
ated by the clock division circuit 31 , in the delay adjuster delay adjuster 320 resets the clock division circuit 31 at a 
320 based on the phase comparison result signal PD output 30 delayed timing . At this time , in the semiconductor integrated 
from the phase comparator 330. Accordingly , in the semi- circuit 3 according to the third embodiment , the controller 
conductor integrated circuit 3 , even when there is a propa- 20 sets the time by which the timing at which the delay 
gation delay in a clock path of an internal clock signal ICK , adjuster 320 resets the clock division circuit 31 is delayed in 
the timing of the rising edge of the internal clock signal ICK the delay adjuster 320 based on the phase comparison result 
is displaced from the timing of the rising edge of the 35 signal PD indicating the phase comparison result between 
reference clock signal RCK ( the originally oscillated clock the phase of the rising edge of the reference clock signal 
signal Xtal ) . Accordingly , in the semiconductor integrated RCK and the phase of the rising edge of the internal clock 
circuit 3 , similarly to the semiconductor integrated circuit 1 signal ICK delayed by the dummy delayer 331 ( the delayed 
according to the first embodiment or the semiconductor internal clock signal DICK ) from the phase comparator 330 . 
integrated circuit 2 according to the second embodiment , the 40 Accordingly , in the semiconductor integrated circuit 3 
timing of power supply noise ( self - noise ) which is generated according to the third embodiment , similarly to the semi 
in the system board of the device due to change ( transition ) conductor integrated circuit according to the first embodi 
in level of the output signal OUT which is output to the ment or the second embodiment , even when there is a 
outside is displaced from the timing of the rising edge of the propagation delay in the clock path of the internal clock 
reference clock signal RCK ( the originally oscillated clock 45 signal ICK , the timing of the rising edge of the internal clock 
signal Xtal ) . Accordingly , in the semiconductor integrated signal ICK which is generated by the clock division circuit 
circuit 3 , similarly to the semiconductor integrated circuit 1 31 is displaced from the timing of the rising edge of the 
according to the first embodiment or the semiconductor reference clock signal RCK ( an originally oscillated clock 
integrated circuit 2 according to the second embodiment , signal Xtal ) . As a result , in the semiconductor integrated 
even when power supply noise ( self - noise ) is generated , the 50 circuit 3 according to the third embodiment , similarly to the 
power supply noise does not serve as a cause of fluctuation semiconductor integrated circuit according to the first 
( generation of jitter ) of the rising edge of the reference clock embodiment or the second embodiment , even when power 
signal RCK ( the originally oscillated clock signal Xtal ) . In supply noise ( self - noise ) is generated in the system board of 
other words , in the semiconductor integrated circuit 3 , the device ( system ) in which the semiconductor integrated 
similarly to the semiconductor integrated circuit 1 according 55 circuit 3 according to the third embodiment is mounted due 
to the first embodiment or the semiconductor integrated to change ( transition ) in level of an output signal OUT which 
circuit 2 according to the second embodiment , power supply is output to the outside , a timing at which the power supply 
noise ( self - noise ) serving as a cause of generation of fluc- noise ( self - noise ) is generated is displaced from the timing 
tuation ( jitter ) of the rising edge of the reference clock signal of the rising edge of the reference clock signal RCK ( the 
RCK ( the originally oscillated clock signal Xtal ) is removed . 60 originally oscillated clock signal Xtal ) . Accordingly , in the 

According to the third embodiment , the semiconductor semiconductor integrated circuit 3 according to the third 
integrated circuit ( the semiconductor integrated circuit 3 ) is embodiment , similarly to the semiconductor integrated cir 
configured to further include a delayer ( the dummy delayer cuit according to the first embodiment or the second embodi 
331 ) that simulates a propagation delay ( the propagation ment , the generated power supply noise ( self - noise ) does not 
delay 34 ) in a path of a divided clock signal ( the internal 65 serve as a cause of fluctuation ( generation of jitter ) of the 
clock signal ICK ) and delays the internal clock signal ICK rising edge of the reference clock signal RCK ( the originally 
by a time based on the propagation delay and a phase oscillated clock signal Xtal ) . That is , in the semiconductor 
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integrated circuit 3 according to the third embodiment , is , in the semiconductor integrated circuit according to the 
similarly to the semiconductor integrated circuit according second embodiment or the third embodiment , it is conceiv 
to the first embodiment or the second embodiment , genera- able that the delay time of the internal clock signal ICK 
tion of power supply noise ( self - noise ) at a timing at which which is input to the circuit elements provided in the 
fluctuation ( jitter ) is generated in the rising edge of the 5 large - scale circuit block 32 may be a time in one period of 
reference clock signal RCK ( the originally oscillated clock the synchronization clock signal PLLOUT . In this case , in 
signal Xtal ) is prevented . the semiconductor integrated circuit according to the second 

Accordingly , in the device ( system ) in which the semi- embodiment or the third embodiment , since the phase of the 
conductor integrated circuit 3 according to the third embodi- internal clock signal ICK generated by the clock division 
ment is mounted , similarly to the device ( system ) in which 10 circuit 31 is displaced in the units of periods of the syn 
the semiconductor integrated circuit according to the first chronization clock signal PLLOUT , the generated power 
embodiment or the second embodiment is mounted , it is supply noise ( self - noise ) does not serve as a cause of 
possible to curb deterioration in performance of the system fluctuation ( generation of jitter ) of the rising edge of the 
as a whole due to power supply noise ( self - noise ) which is reference clock signal RCK ( the originally oscillated clock 
generated in the semiconductor integrated circuit 3 accord- 15 signal Xtal ) . However , an amount ( a phase adjustment 
ing to the third embodiment . amount of the internal clock signal ICK ) by which the timing 

In the semiconductor integrated circuit 3 according to the of the rising edge of the internal clock signal ICK generated 
third embodiment , the configuration in which the controller by the clock division circuit 31 in the semiconductor inte 
20 sequentially changes the phase adjustment amount of the grated circuit according to the second embodiment or the 
internal clock signal ICK generated by the clock division 20 third embodiment is delayed with respect to the timing of the 
circuit 31 by repeatedly performing the phase adjustment rising edge of the reference clock signal RCK ( the originally 
operation based on the phase comparison result signal PD oscillated clock signal Xtal ) is not limited to the units of 
output from the phase comparator 330 has been described periods of the synchronization clock signal PLLOUT . For 
above . This is based on the configuration in which the phase example , in the semiconductor integrated circuit according 
comparator 330 outputs the phase comparison result signal 25 to the second embodiment or the third embodiment , a 
PD indicating whether the phase of the rising edge of the configuration in which the timing of the rising edge of the 
delayed internal clock signal DICK is advanced or delayed internal clock signal ICK generated by the clock division 
with respect to the phase of the rising edge of the reference circuit 31 is delayed with respect to the timing of the rising 
clock signal RCK . However , as described above , the phase edge of the reference clock signal RCK ( the originally 
comparator 330 provided in the semiconductor integrated 30 oscillated clock signal Xtal ) based on the propagation delay 
circuit 3 may have any configuration and any operation as in the clock path of the internal clock signal ICK may be 
long as it can compare the phases of the delayed internal employed . 
clock signal DICK and the originally oscillated clock signal 
Xtal . Accordingly , the phase comparator 330 provided in the Fourth Embodiment 
semiconductor integrated circuit 3 may be configured , for 35 
example , to compare the phase of the rising edge of the A semiconductor integrated circuit according to a fourth 
reference clock signal RCK with the phase of the rising edge embodiment of the invention will be described below . The 
of the delayed internal clock signal DICK and to output the semiconductor integrated circuit according to the fourth 
phase comparison result signal PD including information embodiment of the invention employs a configuration in 
indicating the magnitude of the phase displacement amount . 40 which the phase of an internal clock signal ICK is adjusted 
In this case , the controller 20 can immediately determine the at a timing based on a propagation delay of the internal clock 
time by which the delay adjuster 320 delays the edge signal ICK in consideration of the fact that there is a 
detection signal ED based on the phase comparison result propagation delay of a time other than units of periods of a 
signal PD corresponding to one time output from the phase synchronization clock signal PLLOUT in the clock path of 
comparator 330 even without repeatedly performing the 45 the internal clock signal ICK . 
phase adjustment operation . In this case , the controller 20 FIG . 9 is a block diagram schematically illustrating the 
may perform an operation of setting the phase adjustment configuration of the semiconductor integrated circuit 
amount of the internal clock signal ICK which is generated according to the fourth embodiment of the invention . The 
by the clock division circuit 31 in the delay adjuster 320 only configuration of the semiconductor integrated circuit 
once based on the determined result . 50 according to the fourth embodiment illustrated in FIG . 9 

In the semiconductor integrated circuit according to the includes the same elements as in the semiconductor inte 
second embodiment or the third embodiment , the configu- grated circuit 1 according to the first embodiment illustrated 
ration in which the delay adjuster 320 displaces the timing in FIG . 2 , the semiconductor integrated circuit 2 according 
of the rising edge of the internal clock signal ICK generated to the second embodiment illustrated in FIG . 4 , or the 
by the clock division circuit 31 from the timing of the rising 55 semiconductor integrated circuit 3 according to the third 
edge of the reference clock signal RCK ( the originally embodiment illustrated in FIG . 7. Accordingly , out of the 
oscillated clock signal Xtal ) in the units of periods of the elements of the semiconductor integrated circuit according 
synchronization clock signal PLLOUT based on the syn- to the fourth embodiment , the same elements as the elements 
chronization reset signal SR obtained by delaying the edge of the semiconductor integrated circuit 1 according to the 
detection signal ED in the units of periods of the synchro- 60 first embodiment , the semiconductor integrated circuit 2 
nization clock signal PLLOUT has been described above . according to the second embodiment , or the semiconductor 
However , in the semiconductor integrated circuit according integrated circuit 3 according to the third embodiment will 
to the second embodiment or the third embodiment , the be referred to by the same reference signs and detailed 
delay amount of the propagation delay ( the propagation description of the elements will be omitted . 
delay 34 ) in the clock path of the internal clock signal ICK 65 The semiconductor integrated circuit 4 illustrated in FIG . 
cannot be necessarily said to be expressed in the units of 9 includes a comparator 10 , a controller 20 , a system PLL 
periods of the synchronization clock signal PLLOUT . That 30 , a clock division circuit 31 , an edge detection circuit 310 , 
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a delay adjuster 320 , a phase comparator 330 , a dummy delay adjuster 340 finely adjusts a timing of a rising edge of 
delayer 331 , a fine delay adjuster 340 , a large - scale circuit the internal clock signal ICK to be synchronized with the 
block 32 , and an output buffer 33. In the semiconductor propagation delay 34 in the clock path of the internal clock 
integrated circuit 4 , the fine delay adjuster 340 is added to signal ICK . The fine delay adjuster 340 outputs the delayed 
the semiconductor integrated circuit 3 according to the third 5 internal clock signal ICK as the internal clock signal ICKD 
embodiment . In the configuration of the semiconductor to the circuit elements of the large - scale circuit block 32 and integrated circuit 4 illustrated in FIG . 9 , similarly to the the dummy delayer 331 . 
semiconductor integrated circuit 2 according to the second An example of the configuration of the fine delay adjuster embodiment illustrated in FIG . 4 or the semiconductor 340 will be described below . FIG . 10 is a block diagram integrated circuit 3 according to the third embodiment 10 illustrating an example of the schematic configuration of the illustrated in FIG . 7 , a propagation delay in a clock path of 
an internal clock signal ICK is schematically illustrated as a fine delay adjuster 340 which is provided in the semicon 
propagation delay 34. The semiconductor integrated circuit ductor integrated circuit 4 according to the fourth embodi 
4 further includes a PLL 40 , a large - scale circuit block 41 , ment of the invention . The fine delay adjuster 340 includes 

four buffer circuits 3401 to 3404 and a selector 3405. In the a PLL 50 , and an analog circuit 51 . 
Similarly to the semiconductor integrated circuit i fine delay adjuster 340 , the buffer circuit 3401 , the buffer 

according to the first embodiment illustrated in FIG . 2 , the circuit 3402 , the buffer circuit 3403 , and the buffer circuit 
semiconductor integrated circuit 2 according to the second 3404 are sequentially connected in this order , and the 
embodiment illustrated in FIG . 4 , or the semiconductor internal clock signal ICK input to the fine delay adjuster 340 
integrated circuit 3 according to the third embodiment 20 and output signals of the buffer circuits are connected as 
illustrated in FIG . 7 , the semiconductor integrated circuit 4 input signals to the selector 3405. In the fine delay adjuster 
is a large - scale semiconductor integrated circuit which is 340 , an input signal selected by the selector 3405 is output 
realized , for example , by an ASIC . Similarly to the semi- as the internal clock signal ICKD . 
conductor integrated circuit 1 according to the first embodi- In the fine delay adjuster 340 , each buffer circuit delays 
ment , the semiconductor integrated circuit 2 according to the 25 the input internal clock signal ICK or the output signal of the 
second embodiment , or the semiconductor integrated circuit buffer circuit in the preceding stage by a delay time of an 
3 according to the third embodiment , the semiconductor element in the buffer circuit and outputs the delayed signal . 
integrated circuit 4 realizes a predetermined function in a In the fine delay adjuster 340 , the selector 3405 selects the 
device ( system ) in which the semiconductor integrated cir- internal clock signal ICK or one signal of the output signals 
cuit 4 is mounted . Similarly to the semiconductor integrated 30 of the four buffer circuits under the control of the controller 
circuit 1 according to the first embodiment , the semicon- 20 and outputs the selected signal as the internal clock signal 
ductor integrated circuit 2 according to the second embodi- ICKD . 
ment , or the semiconductor integrated circuit 3 according to With this configuration , the fine delay adjuster 340 out 
the third embodiment , the semiconductor integrated circuit puts the internal clock signal ICK output from the clock 
4 is mounted on a system board constituting a system of the 35 division circuit 31 without any change or with a delay 
device and performs an operation for realizing the prede- corresponding to one to four buffer circuits as the internal 
termined function in the system of the device based on a clock signal ICKD to the circuit elements of the large - scale 
clock signal of a predetermined frequency which is output circuit block 32 under the control of the controller 20 . 
from a clock supply circuit mounted on the same system Accordingly , in the semiconductor integrated circuit 4 , the 
board . In the following description , similarly to the semi- 40 phase of the internal clock signal ICKD with which the 
conductor integrated circuit 1 according to the first embodi- circuit elements of the large - scale circuit block 32 operate is 
ment , the semiconductor integrated circuit 2 according to the displaced by one period to five periods of the synchroniza 
second embodiment , or the semiconductor integrated circuit tion clock signal PLLOUT similarly to the semiconductor 
3 according to the third embodiment , it is assumed that the integrated circuit 3 according to the third embodiment and is 
clock supply circuit mounted on the system board of the 45 further displaced by one buffer circuit to four buffer circuits 
device is a crystal oscillator and the semiconductor inte- is employed . 
grated circuit 4 operates based on an originally oscillated FIG . 10 illustrates the configuration of the fine delay 
clock signal Xtal which is oscillated from the crystal oscil- adjuster 340 that delays the internal clock signal ICK 
lator . without any change or with a delay corresponding to one 

In the semiconductor integrated circuit 4 , an internal 50 buffer circuit to fourth buffer circuits and outputs the internal 
clock signal ICK which is generated by the clock division clock signal ICK , but the configuration of the fine delay 
circuit 31 is output to the fine delay adjuster 340 and an adjuster 340 is not limited to the configuration illustrated in 
internal clock signal ICKD which is output from the fine FIG . 10. For example , the fine delay adjuster 340 may 
delay adjuster 340 is output to the circuit elements in the employ a configuration in which a number of buffer circuits 
large - scale circuit block 32. In the semiconductor integrated 55 with which a delay time of one period of the synchronization 
circuit 4 , the internal clock signal ICK which is input to the clock signal PLLOUT can be set are provided . With this 
dummy delayer 331 is replaced with the internal clock signal configuration , the fine delay adjuster 340 can delay the 
ICKD output from the fine delay adjuster 340. That is , the internal clock signal ICK at any timing in one period of the 
internal clock signal ICK which is output to the circuit synchronization clock signal PLLOUT and output the 
elements in the semiconductor integrated circuit 3 according 60 delayed signal as the internal clock signal ICKD under the 
to the third embodiment is replaced with the internal clock control of the controller 20. Accordingly , even when the 
signal ICKD output from the fine delay adjuster 340 in the semiconductor integrated circuit 2 is mounted on various 
semiconductor integrated circuit 4 . devices , it is possible to suitably change the phase adjust 
The fine delay adjuster 340 delays the internal clock ment amount of the internal clock signal ICKD . The fine 

signal ICK output from the clock division circuit 31 by a 65 delay adjuster 340 may employ any configuration as long as 
time in one period of a synchronization clock signal PLL- it is a configuration in which the internal clock signal ICK 
OUT under the control of the controller 20. That is , the fine can be delayed and output as the internal clock signal ICKD . 
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The fine delay adjuster 340 may employ a configuration grated circuit 2 according to the second embodiment , or the 
in which the phase adjustment amount of the internal clock semiconductor integrated circuit 3 according to the third 
signal ICK is fixed instead of the configuration in which the embodiment , power supply noise ( self - noise ) due to change 
time by which the internal clock signal ICK is delayed is ( transition ) in level of the output signal OUT does not serve 
changed . In this case , the fine delay adjuster 340 may not as a cause of generation of jitter in the rising edge of the 
include the selector 3405 and employ a configuration in originally oscillated clock signal Xtal oscillated from the 
which an output signal of the buffer circuit in the final stage clock supply circuit ( the crystal oscillator ) or the reference 
( the buffer circuit 3404 in FIG . 10 ) is output as the internal clock signal RCK output from the comparator 10. On the 
clock signal ICKD to the circuit elements of the large - scale other hand , in the semiconductor integrated circuit 4 , since 
circuit block 32 and the dummy delayer 331 . 10 the level of the output signal OUT changes ( transitions ) at a 

The dummy delayer 331 delays the internal clock signal timing based on the phase difference between the reference 
ICK output from the fine delay adjuster 340 by the same clock signal RCK and the delayed internal clock signal 
delay time as the propagation delay 34 and outputs the DICK including the delay time in the fine delay adjuster 340 , 
delayed signal as the internal clock signal DICK to the phase it is possible to curb jitter which may be generated at the 
comparator 330 . 15 rising edge of the originally oscillated clock signal Xtal or 

In the semiconductor integrated circuit 4 , the controller 20 the reference clock signal RCK more suitably than in the 
determines the time by which the fine delay adjuster 340 semiconductor integrated circuit 3 according to the third 
delays the internal clock signal ICK at the time of finely embodiment . 
adjusting the phase of the internal clock signal ICK based on In the semiconductor integrated circuit 4 , the phase 
the same idea as the phase adjustment of the internal clock 20 adjustment amount of the internal clock signal ICK is 
signal ICK in the semiconductor integrated circuit 3 accord- different from that in the semiconductor integrated circuit 2 
ing to the third embodiment , and sets the phase adjustment according to the second embodiment or the semiconductor 
amount of the internal clock signal ICK in the fine delay integrated circuit 3 according to the third embodiment , but 
adjuster 340 based on the determination result . At this time , the phase adjustment operation for the internal clock signal 
a signal that is used for the controller 20 to set the phase 25 ICK in the semiconductor integrated circuit 4 is the same as 
adjustment amount of the internal clock signal ICK in the that in the semiconductor integrated circuit 2 according to 
fine delay adjuster 340 may be the same signal as the delay the second embodiment or the semiconductor integrated 
adjustment signal DA that is used for the controller 20 to set circuit 3 according to the third embodiment . Accordingly , 
the phase adjustment amount of the internal clock signal detailed description of the phase adjustment operation for 
ICK in the delay adjuster 320. In the semiconductor inte- 30 the internal clock signal ICK in the semiconductor inte 
grated circuit 4 illustrated in FIG . 9 , the controller 20 also grated circuit 4 will be omitted . 
outputs the delay adjustment signal DA to the fine delay In this way , in the semiconductor integrated circuit 4 , the 
adjuster 340. That is , a configuration in which the controller fine delay adjuster 340 delays the internal clock signal ICK 
20 sets the times by which the delay adjuster 320 and the fine generated by the clock division circuit 31 by a time in one 
delay adjuster 340 delay the corresponding signals based on 35 period of the synchronization clock signal PLLOUT . In the 
the delay adjustment signal DA is illustrated . In this case , in semiconductor integrated circuit 4 , similarly to the semi 
the semiconductor integrated circuit 4 , the controller 20 conductor integrated circuit 3 according to the third embodi 
determines the number of stages of buffer circuits which are ment , the phase comparator 330 compares the phase of the 
provided in the fine delay adjuster 340 and by which the rising edge of the internal clock signal ICK delayed by the 
internal clock signal ICK is delayed and outputs information 40 dummy delayer 331 ( the delayed internal clock signal DICK 
indicating the determined number of stages as the delay including the delay time in the fine delay adjuster 340 ) with 
adjustment signal DA to the selector 3405 provided in the the phase of the rising edge of the reference clock signal 
fine delay adjuster 340. In the semiconductor integrated RCK ( the originally oscillated clock signal Xtal ) . In the 
circuit 4 , the selector 3405 provided in the fine delay semiconductor integrated circuit 4 , the controller 20 sets the 
adjuster 340 selects the output signal output from a number 45 time by which the delay adjuster 320 delays the edge 
of stages of buffer circuits indicated by the delay adjustment detection signal ED and the time by which the fine delay 
signal DA , and outputs the selected signal as the internal adjuster 340 delays the internal clock signal ICK , that is , the 
clock signal ICKD to the circuit elements in the large - scale phase adjustment amount of the internal clock signal ICK 
circuit block 32 and the dummy delayer 331. Accordingly , in generated by the clock division circuit 31 , in the delay 
the semiconductor integrated circuit 4 , the phase of the 50 adjuster 320 and the fine delay adjuster 340 based on the 
internal clock signal ICK which is generated by the clock phase comparison result signal PD output from the phase 
division circuit 31 is changed , that is , the phase adjustment comparator 330. Accordingly , in the semiconductor inte 
amount of the internal clock signal ICK which has not been grated circuit 4 , even when there is a propagation delay in 
delayed yet by the fine delay adjuster 340 is changed , based the clock path of the internal clock signal ICK , the timing of 
on a phase difference between the reference clock signal 55 the rising edge of the internal clock signal ICK is displaced 
RCK and the delayed internal clock signal DICK including from the timing of the rising edge of the reference clock 
the delay time in the fine delay adjuster 340 from the phase signal RCK ( the originally oscillated clock signal Xtal ) . 
comparator 330 . Accordingly , in the semiconductor integrated circuit 4 , simi 

Accordingly , in the semiconductor integrated circuit 4 , the larly to the semiconductor integrated circuit 1 according to 
level of an output signal OUT which is output from the 60 the first embodiment , the semiconductor integrated circuit 2 
output buffer 33 changes ( transitions ) at a timing which is according to the second embodiment , or the semiconductor 
delayed by a time in one period of the synchronization clock integrated circuit 3 according to the third embodiment , the 
signal PLLOUT by the fine delay adjuster 340 in comparison timing of power supply noise ( self - noise ) which is generated 
with that in the semiconductor integrated circuit 3 according in the system board of the device due to change ( transition ) 
to the third embodiment . In the semiconductor integrated 65 in level of the output signal OUT which is output to the 
circuit 4 , similarly to the semiconductor integrated circuit 1 outside is displaced from the timing of the rising edge of the 
according to the first embodiment , the semiconductor inte- reference clock signal RCK ( the originally oscillated clock 
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signal Xtal ) . Accordingly , in the semiconductor integrated which the internal clock signal ICK generated by the clock 
circuit 4 , similarly to the semiconductor integrated circuit 1 division circuit 31 is delayed by the fine delay adjuster 340 
according to the first embodiment , the semiconductor inte- in the fine delay adjuster 340. Accordingly , in the semicon 
grated circuit 2 according to the second embodiment , or the ductor integrated circuit 4 according to the fourth embodi 
semiconductor integrated circuit 3 according to the third 5 ment , similarly to the semiconductor integrated circuits 
embodiment , even when power supply noise ( self - noise ) is according to the first to third embodiments , even when there 
generated , the power supply noise does not serve as a cause is a propagation delay in the clock path of the internal clock 
of fluctuation ( generation of jitter ) of the rising edge of the signal ICK , the timing of the rising edge of the internal clock 
reference clock signal RCK ( the originally oscillated clock signal ICK which is generated by the clock division circuit 
signal Xtal ) . In other words , in the semiconductor integrated 10 31 is displaced from the timing of the rising edge of the 
circuit 4 , similarly to the semiconductor integrated circuit 1 reference clock signal RCK ( an originally oscillated clock 
according to the first embodiment , the semiconductor inte- signal Xtal ) . As a result , in the semiconductor integrated 
grated circuit 2 according to the second embodiment , or the circuit 4 according to the fourth embodiment , similarly to 
semiconductor integrated circuit 3 according to the third the semiconductor integrated circuits according to the first to 
embodiment , power supply noise ( self - noise ) serving as a 15 third embodiments , even when power supply noise ( self 
cause of generation of fluctuation ( jitter ) of the rising edge noise ) is generated in the system board of the device 
of the reference clock signal RCK ( the originally oscillated ( system ) in which the semiconductor integrated circuit 4 
clock signal Xtal ) is removed . according to the fourth embodiment is mounted due to 

According to the fourth embodiment , the semiconductor change ( transition ) in level of an output signal OUT which 
integrated circuit ( the semiconductor integrated circuit 4 ) is 20 is output to the outside , a timing at which the power supply 
configured to further include a fine delay adjuster ( the fine noise ( self - noise ) is generated is displaced from the timing 
delay adjuster 340 ) that delays the divided clock signal ( the of the rising edge of the reference clock signal RCK ( the 
internal clock signal ICK ) by a time in one period of the originally oscillated clock signal Xtal ) . Accordingly , in the 
synchronization clock signal ( the synchronization clock semiconductor integrated circuit 4 according to the fourth 
signal PLLOUT ) , and the delayer ( the dummy delayer 331 ) 25 embodiment , similarly to the semiconductor integrated cir 
further delays the internal clock signal ICK delayed by the cuits according to the first to third embodiments , the gen 
fine delay adjuster 340 by the time corresponding to the erated power supply noise ( self - noise ) does not serve as a 
propagation delay ( the propagation delay 34 ) . cause of fluctuation ( generation of jitter ) of the rising edge 

According to the fourth embodiment , the semiconductor of the reference clock signal RCK ( the originally oscillated 
integrated circuit 4 is configured such that the fine delay 30 clock signal Xtal ) . That is , in the semiconductor integrated 
adjuster 340 delays the internal clock signal ICK by a time circuit 4 according to the fourth embodiment , similarly to 
which is set based on the phase comparison result from the the semiconductor integrated circuits according to the first to 
phase comparator ( the phase comparator 330 ) . third embodii generation of power supply noise ( self 
According to the fourth embodiment , the semiconductor noise ) at a timing at which fluctuation ( jitter ) is generated in 

integrated circuit 4 is configured to further include a con- 35 the rising edge of the reference clock signal RCK ( the 
troller ( the controller 20 ) that causes the edge detection originally oscillated clock signal Xtal ) is prevented . 
circuit ( the edge detection circuit 310 ) to start detection of Accordingly , in the device ( system ) in which the semi 
an edge ( the rising edge in the first embodiment ) , to set a conductor integrated circuit 4 according to the fourth 
time by which the edge detection signal ( the edge detection embodiment is mounted , similarly to the device ( system ) in 
signal ED ) is delayed in the delay adjuster ( the delay 40 which the semiconductor integrated circuit according to any 
adjuster 320 ) based on the phase comparison result from the one of the first to third embodiments is mounted , it is 
phase comparator 330 , and to set a time by which the possible to curb deterioration in performance of the system 
internal clock signal ICK is delayed in the fine delay adjuster as a whole due to power supply noise ( self - noise ) which is 
340 . generated in the semiconductor integrated circuit 4 accord 
As described above , in the semiconductor integrated 45 ing to the fourth embodiment . 

circuit 4 according to the fourth embodiment , similarly to In the semiconductor integrated circuit 4 according to the 
the semiconductor integrated circuits according to the first to fourth embodiment , similarly to the semiconductor inte 
third embodiments , the edge detection circuit 310 detects a grated circuit 3 according to the third embodiment , the 
rising edge of a reference clock signal RCK . In the semi- controller 20 may be configured to sequentially change the 
conductor integrated circuit 4 according to the fourth 50 phase adjustment amount of the internal clock signal ICK 
embodiment , similarly to the semiconductor integrated cir- generated by the clock division circuit 31 by repeatedly 
cuits according to the second and third embodiments , the performing the phase adjustment operation based on the 
delay adjuster 320 resets the clock division circuit 31 at a phase comparison result signal PD output from the phase 
delayed timing . At this time , in the semiconductor integrated comparator 330. However , in the semiconductor integrated 
circuit 4 according to the fourth embodiment , the controller 55 circuit 4 according to the fourth embodiment , similarly to 
20 sets the time by which the timing at which the delay the semiconductor integrated circuit 3 according to the third 
adjuster 320 resets the clock division circuit 31 is delayed in embodiment , the phase comparator 330 may be configured 
the delay adjuster 320 based on the phase comparison result to output the phase comparison result signal PD including 
signal PD indicating the phase comparison result between information indicating the magnitude of the phase displace 
the phase of the rising edge of the reference clock signal 60 ment amount and the controller 20 may be configured not to 
RCK and the phase of the rising edge of the internal clock repeat the phase adjustment operation . That is , in the semi 
signal ICK delayed by the dummy delayer 331 ( the delayed conductor integrated circuit 4 according to the fourth 
internal clock signal DICK including the delay time in the embodiment , similarly to the semiconductor integrated cir 
fine delay adjuster 340 ) from the phase comparator 330. In cuit 3 according to the third embodiment , the controller 20 
the semiconductor integrated circuit 4 according to the 65 may perform an operation of setting the phase adjustment 
fourth embodiment , the controller 20 sets a time in one amount of the internal clock signal ICK which is generated 
period of the synchronization clock signal PLLOUT by by the clock division circuit 31 in the delay adjuster 320 and 
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the fine delay adjuster 340 only once based on the phase According to the embodiments of the invention , the 
comparison result signal PD corresponding to one time semiconductor integrated circuit includes a dummy delayer 
output from the phase comparator 330 . that simulates a delay amount of a propagation delay in the 

In the semiconductor integrated circuit 4 according to the clock path of the internal clock signal and a phase compara 
fourth embodiment , similarly to the semiconductor inte- 5 tor that compares the phase of the internal clock signal 
grated circuit 3 according to the third embodiment , the delayed by the dummy delayer with the phase of the 
controller 20 may be configured to store the final delay reference clock signal . In the embodiments of the invention , 
adjustment value by which the phase adjustment amount of the semiconductor integrated circuit includes a fine delay 
the internal clock signal ICK generated from the clock adjuster that delays the internal clock signal generated by the 
division circuit 31 is changed . In this case , in the device clock division circuit by a time in one period of the original 
( system ) in which the semiconductor integrated circuit 4 clock signal ( the PLL clock signal ) which is used to generate 
according to the fourth embodiment is mounted , similarly to the internal clock signal . In the embodiments of the inven 
the device ( system ) in which the semiconductor integrated tion , the controller changes ( adjusts ) the timing at which the 
circuit 3 according to the third embodiment is mounted , for clock division circuit is reset , that is , the phase of the internal 
example , when a low power consumption mode such as a clock signal , based on a phase difference between the 
standby mode or a sleep mode is returned to a normal reference clock signal and the internal clock signal delayed 
operation mode , the controller 20 can change the phase by the dummy delayer . Accordingly , in the semiconductor 
adjustment amount of the internal clock signal ICK gener- integrated circuit according to the embodiments of the 
ated from the clock division circuit 31 based on the stored 20 invention , the phase of the internal clock signal is displaced 
delay adjustment value . from the phase of the reference clock signal based on the 
As described above , according to the embodiments of the phase difference between the reference clock signal and the 

invention , a semiconductor integrated circuit includes an delayed internal clock signal , and power supply noise ( self 
edge detection circuit that detects a rising edge of a reference noise ) which is generated in the system board of the device 
clock signal ( an originally oscillated clock signal ) and resets 25 ( system ) in which the semiconductor integrated circuit is 
a clock division circuit generating an internal clock signal at mounted does not serve as a cause of fluctuation ( generation 
a timing of the detected reference clock signal . Accordingly , of jitter ) of the rising edge of the reference clock signal . 
in the semiconductor integrated circuits according to the In this way , in the semiconductor integrated circuit 
embodiments of the invention , the timing of the rising edge according to the embodiments of the invention , it is possible 
of the internal clock signal generated by the clock division 30 to prevent generation of power supply noise ( self - noise ) at 
circuit is displaced from the timing of the rising edge of the a timing at which fluctuation ( jitter ) is generated in the rising 
reference clock signal . That is , in the semiconductor inte- edge of the reference clock signal . That is , in the device 
grated circuits according to the embodiments of the inven- ( system ) in which the semiconductor integrated circuit 
tion , the phase of the internal clock signal generated by the according to the embodiments of the invention is mounted , 
clock division circuit is displaced from the phase of the 35 it is possible to curb fluctuation ( jitter ) of the rising edge of 
reference clock signal . Accordingly , in the embodiments of the reference clock signal due to power supply noise which 
the invention , the timing at which a level of an output signal is generated in the semiconductor integrated circuit . Accord 
which is output to the outside by the semiconductor inte- ingly , in the device ( system ) in which the semiconductor 
grated circuit changes ( transitions ) is displaced from the integrated circuit according to the embodiments of the 
timing of the rising edge of the reference clock signal . As a 40 invention is mounted , it is possible to curb deterioration in 
result , in the embodiments of the invention , power supply performance of the system as a whole due to power supply 
noise ( self - noise ) which is generated in a system board of a noise ( self - noise ) which is generated in the semiconductor 
device ( system ) in which the semiconductor integrated cir- integrated circuit . 
cuit is mounted due to change ( transition ) in level of the In the embodiments of the invention , the configuration in 
output signal output from the semiconductor integrated 45 which the semiconductor integrated circuit according to the 
circuit to the outside does not serve as a cause of fluctuation invention prevents generation of power supply noise ( self 
( generation of jitter ) of the rising edge of the reference clock noise ) at a timing at which it serves as a cause of fluctuation 
signal . ( generation of jitter ) of the rising edge of the reference clock 

According to the embodiments of the invention , the signal has been described above . However , in the semicon 
semiconductor integrated circuit includes a delay adjuster 50 ductor integrated circuit , it is conceivable that power supply 
that delays the timing at which the edge detection circuit noise ( self - noise ) associated with the phases of the reference 
resets the clock division circuit in the units of periods of an clock signal and the internal clock signal is generated in a 
original clock signal ( a PLL clock signal ) of the internal relationship between other edges . For example , when the 
clock signal generated by frequency division in the clock semiconductor integrated circuit operates with falling edges 
division circuit . In the embodiments of the invention , the 55 of the reference clock signal as references , it is conceivable 
controller sets the time by which the timing at which the that power supply noise ( self - noise ) is generated due to a 
delay adjuster resets the clock division circuit is delayed . relationship between the falling edge of the reference clock 
Accordingly , in the embodiments of the invention , even signal and the falling edge or the rising edge of the internal 
when there is a propagation delay in the clock path of the clock signal . In this case , the idea in the semiconductor 
internal clock signal in the semiconductor integrated circuit , 60 integrated circuit according to the invention , that is , the idea 
the phase of the internal clock signal is displaced from the that the timing of the rising edge of the internal clock signal 
phase of the reference clock signal and power supply noise is displaced from the timing of the rising edge of the 
( self - noise ) which is generated in the system board of the reference clock signal , can be similarly and easily applied to 
device ( system ) in which the semiconductor integrated cir- any relationship between the edges of the clock signals . The 
cuit is mounted does not serve as a cause of fluctuation 65 same advantageous effects are obtained by applying the idea 
( generation of jitter ) of the rising edge of the reference clock in the semiconductor integrated circuit according to the 
signal . invention thereto . 
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While exemplary embodiments of the invention have 5. The semiconductor integrated circuit according to 
been described above , the invention is not limited to the claim 4 , wherein the delay adjuster delays the edge detection 
embodiments and modified examples thereof . Addition , signal by a time corresponding to a period of the synchro 
omission , substitution , and other modifications of a configu- nization clock signal which is set based on a phase com 
ration can be performed without departing from the gist of 5 parison result from the phase comparator . 
the invention . 6. The semiconductor integrated circuit according to The invention is not limited to the aforementioned claim 5 , further comprising : description but is defined by only the appended claims . a fine delay adjuster configured to delay the divided clock According to the embodiments , it is possible to curb signal by a time in one period of the synchronization fluctuation of a clock signal due to power supply noise 10 clock signal , which is generated in a semiconductor integrated circuit . wherein the delayer further delays the divided clock What is claimed is : 

1. A semiconductor integrated circuit , comprising : signal delayed by the fine delay adjuster by the time 
a phase synchronization circuit configured to be synchro corresponding to the propagation delay . 

nized with a reference clock signal and to generate a 15 7. The semiconductor integrated circuit according to 
synchronization clock signal by multiplying the refer claim 6 , wherein the fine delay adjuster delays the divided 
ence clock signal ; clock signal by a time which is set based on the phase 

comparison result from the phase comparator . an edge detection circuit configured to detect an edge at 
which a signal waveform of the reference clock signal 8. The semiconductor integrated circuit according to 

claim 1 , further comprising : changes at a timing based on the synchronization clock 20 
signal and to output an edge detection signal indicating a controller configured cause the edge detection circuit 

to start detection of the edge . the timing at which the edge has been detected ; and 
a clock division circuit configured to be reset at a timing 9. The semiconductor integrated circuit according to 

claim 3 , further comprising : based on the edge detection signal and to generate a 
divided clock signal by dividing the synchronization 25 a controller configured to cause the edge detection circuit 
clock signal . to start detection of the edge and to set a time by which 

2. The semiconductor integrated circuit according to the edge detection signal is delayed in the delay 
claim 1 , wherein the edge detection circuit outputs the edge adjuster . 
detection signal corresponding to one period of the synchro 10. The semiconductor integrated circuit according to 
nization clock signal . claim 4 , further comprising : 

3. The semiconductor integrated circuit according to a controller configured to cause the edge detection circuit 
claim 2 , further comprising : to start detection of the edge and to set a time by which 

a delay adjuster configured to delay the edge detection the edge detection signal is delayed in the delay 
signal in the units of periods of the synchronization adjuster based on the phase comparison result from the 
clock signal . phase comparator . 

4. The semiconductor integrated circuit according to 11. The semiconductor integrated circuit according to 
claim 3 , further comprising : claim 6 , further comprising : 

a delayer configured to simulate a propagation delay in a a controller configured to cause the edge detection circuit 
path of the divided clock signal and to delay the divided to start detection of the edge , to set a time by which the 
clock signal by a time corresponding to the propagation 40 edge detection signal is delayed in the delay adjuster 
delay ; and based on the phase comparison result from the phase 

a phase comparator configured to compare a phase of the comparator , and to set a time by which the divided 
divided clock signal delayed by the delayer with a clock signal is delayed in the fine delay adjuster . 
phase of the reference clock signal . 
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